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EXECUTIVE SUMMAKY 

A Pre-Demolition Survey was perfonncd to enable compliant disposition and waste 
management of the east sidc of the Building 771 First Floor (Area AF), for structural 
surfaces that exist within six feet of the final grade. This report also provides the 
radiological status of areas that exist greater than six feet below the final grade. 

Because this area will be demolished, the characterization was performed in accordance 
with the Pre-Demolition Survey Plan (MAN-127-PDSP). Building surfaces characterized 
as part of this PDS include the interior surfaces of Area AE (within six feet of the final 
grade). 

The PDS encompassed both chemical and radiological characterization. The 
characterization was built upon physical, chemical and radiological hazards identified in 
the facility-specific B771 and B774 Hazards Characterization Report for the 771 Closure 
Project. 

Based upon the results of this PDSR, portions of Area AF meet the unrestricted release 
limits specified in the site Pre-Demolition Survey Plan. After multiple hydrolazing 
passes (with 35,000 to 50,000 psi high pressure water) which removed !A” to W of 
surface concrete, and extensive dry decontamination efforts, several areas of the structure 
do not meet unrestricted release limits. The areas of the structure that do not meet 
unrestricted release limits and exist within six feet of final grade will bc covered with 
fixative and packaged as radiological waste during building demolition. 

No removable contamination in excess of the unrestricted release limits (20 dpd100  
cm2) exists in Area AF. No beryllium contamination has been detected above the action 
level in Area AF. In addition, radiological controls shall be in place during demolition to 
assure there is no release of contamination. These controls shall include the use of water 
and fixative for dust suppression, air sampling, and continuous RCT coverage. Air 
’sampling shall include localized low-volume air monitors within the demolition zone and 
lapel air samplers for appropriate operators and support personnel. 

The contaminated surfaces (i.e., painted surfaces within 6’ of final grade) will be 
carehlly removed during demolition activities. A bright-colored fixative will be used to 
allow for visible detection of these areas by operators and waste personnel. In the event 
painted debris becomes mixed with the areas of concrete that have been free-released, 
these portions will be dispositioned as radiological waste to the extent practicable (i.e., all 
debris where paint is visible and any areas where contaminated concrete may have mixed 
with areas of concrete that have been free-released). All attempts will be made to 
minimize mixing of clean and contaminated concrete during demolition. 

_ _  
The remainder of the structure can be demolished and the concrete can be used for 
backfill on-site per the RFCA RSOP for Recycling Concrete. The structural surfaces that 
exist greater than six feet below final grade that meet the established limits (less than 100 
nCi/g surface and less than 7 nC2g over the volume of concretc) will remain in place. 
All metal items (primarily rebar) removed during demolition shall be packaged as 

d 
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radiological waste. To ensure that the facility remains.fiee of contamination and PDS 
data remain valid, Level 1 isolation controls are established. 
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I INTRODUCTION 

A Pre-Demolition Survey was performed to enable compliant disposition and waste 
management of the east side of Building 771 First Floor (Area AF). Because this Type 3 
building will be demolished, the characterization was performed in accordance with the 
Pre-Demolition Survey Plan (MAN-127-PDSP). The results of this survey shall 
demonstrate that the structural concrete to be used for fill material meets the unrestricted 
release limits specified in the site Pre-Demolition Survey Plan. The results of this survey 
also demonstrate that major portions of Area AF do not meet the unrestricted release 
limits. These areas shalt be segregated and packaged as radiological waste during 
building demolition. Building surfaces characterized as part of this PDS include the 
interior surfaces of the east half of the Building 771 first floor (within six feet of the final 
grade). 

Data is also provided for structural surfaces that exist greater than 6’ below final grade to 
demonstrate compliance with the established limits (less than 100 nCi/g surface and less 
than 7 nCi/g over the volume of concrete). These areas were characterized per the 
Building 771/774 Closure Project Characterization Plan for Areas Greater than Six Feel 
Below Final Grade, dated November 24, 2003 (refer to Attachment H). This portion of 
the structure shall remain in place. 

As part of the Rocky Flats Environmental Technology Site (RFETS) Closure Project, 
numerous facilities will be removed. Among these is Area AF. This facility no longer 
supports the WETS mission and will be removed to reduce Site infrastructure, risks 
andfor operating costs. 

Before this Type 3 facility can be demolished, the Data Quality Objectives (DQOs) for a 
Pre-Demolition Survey (PDS) must be satisfied; this document presents the PDS results 
for Area AF. The PDS was conducted pursuant to the Decontamination and 
Decommissioning Charactehzation Protocol (MAN-077-DDCP) and the Pre-Demolition 
Survey Plan for D&D Facilities (MAN-127-PDSP). The PDS is built upon physical, 
chemical and radiological hazards identified in the facility-specific B771 and 8774 
Hazurds Characierization Report for the 771 Closure Project, dated June 12,2001, 
Revision 0. 

1.1 PURPOSE 

I 

The purpose of this report is to communicate and document the results of Area AF. A 
PDS is performed prior to building demolition to define the pre-demolition radiological 
and chemical conditions of a facility. The pre-demolition conditions are compared with 
the release limits for radiological and non-radiological contaminants. PDS results will 
enable project personnel to make final disposition decisions, develop related worker 
health and safety controls, and estimate waste volumes by w&te types. 

1.2 SCOPE 
This report presents the pre-demolition radiological and chemical conditions of the Area 
AF surfaces that will be free-released and used as backfill per the requirements of the 
RFETS, RFCA RSOP for Recycling Concrete. The results of this report also demonstrate 

- 
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Also included in the scope of this report is the characterization of the structural surfaces 
that exist greater than six feet below final grade that were surveyed in accordance with 
the Building 771/774 Closure Project Charackrization Plan for Areas Grealer than Six 
Feet Below Final Grade, dated November 24,2003 (refer to Attachment H). 

1.3 

The Data Quality Objectives (DQOs) used in designing this PDS meet the minimum 
requirements specified in Section 2.0 of the Pre-Demolition Survey Plan for D&D 
Facilities (MAN-127-PDSP). Refer to section 2.0 of MAN-127-PDSP for these DQOs. 

DATA QUALITY OBJECTIVES (FOR FREE RELEASE) 

The DQOs for the areas that exist greater than 6' below final grade are discussed in the 
Building 771/774 Closure Project Characterization Plait for Areas Greater than Six Feet 
Below Final Grade, dated November 24,2003 (refer to Attachment H). 

, 

1.3.1 The Problem 

The problem involves determining whether or not the survey unit is suitable for 
unrestricted release in accordance with this plan. 

I .3.2 The Decision 

The decision is verification that objectives specified in the decommissioning decision 
document have been met (e.g., certain materials meet unrestricted release criteria for 
radiological and non-radiological constituents). 

1.3.3 Inputs to the Decision 

Inputs to the decision include the magnitude and location of data from preceding 
characterizations, including RLC and In-Process Characterization (IPC), PDS results, 
decision document action levels, and unrestricted release criteria. 

1.3.4 Decision Boundaries 

The decision boundaries are the spatial confines of the facility, including rooms and sets 
of rooms, in two and three dimensions. interior surfaces are included, including those 
below grade. Boundaries may be further defined in RFCA decision documents. 

1.3.5 Decision Rules 

The following are decision niles to be used-during PDS: 

1.3.5.1 Radionuclides 

If all radiological survey and scan measurements are below the surface contamination 
guidelines specified in the Site PDSP, then the related areas and/or volume are considered 
not radiologically contaminated. 
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If any radiological survey or scan measurement exceeds the surface contamination 
guidelines provided in the Pre-Dcmolition Survey Plan for D&D Facilities (MAN-127- 
PDSP), the related survey unit must be evaluated per the statistical tests described in 
section 7.0, Data Analysis and Quality Assessment, of this plan. 

1.3.5.2 Hazardous Waste 

If decommissioning waste is mixed with or contains a listed hazardous waste, or if the 
waste exhibits a characteristic of a hazardous waste, then the waste is considered RCRA- 
regulated hazardous waste in accordance with 6 CCR 1007-3, Parts 261 and 268. 

1.3.5.3 Hazardous Substances 

If material contains a listed hazardous substance above a decision document action level 
(e.g., WCA) andor the CERCLA reportable quantity (40 CFR 302.4), the material is 
subject to CERCLA regulation (Le., remediation and/or notification requirements). 

1.3.5.4 B eryll i urn 

If surface concentrations of beryllium arc equal to or greater than 0.2 pg/lOO cm2, the 
material is considered beryllium contaminated per 10 CFR 850. 

1.3.5.5 PCBs 
If material contains PCBs, in a non-liquid state, from the manufacturing process at 
concentrations 250 ppni, the material is considered PCB Bulk Product Waste and subject 
to the requirements of 40 CFR 76 1. 

If PCB contamination from a past spillhelease is suspected, or if a PCB spill is . 
discovered that has not been cleaned up, the associated material is considered PCB 
Remediation Waste and subject to the requirements of 40 CFR 761. PCB remediation 
waste includes: materials disposed ofprior to April 18, 1978, that are currently at 
concentrations 250 pprn PCBs, regardless of the concentration of the original spill; 
materials which are currently at any volume or concentration where the original source 
was 1500 ppm PCBs beginning on April 18,1978, or 250 ppm PCBs beginning on July 
2, 1979; and materials which are currently at any concentration if the PCBs are spilled or 
released from a source not authorized for use under 40 CFR 761. 

I f  a waste or item contains PCBs in regulated concentrations, the waste or item is 
classified as PCB-regulated material and subject to the requirements of 40 CFR 761. . 

-- 
1.3.5.6 Asbestos 
If any one sample of a sample set representing a homogeneous medium results in a 
positive detection (i.e., >I% by volume), then material is considered ACM (40 CFR 763 
and 5 CCR 1001-10). 
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1.3.6 

Acceptable false negative (a) errors for calculating the number of samples generally 
range from 1% to 10%. The default value specified by the Site PDSP is 5%, which was 
assumed for the survey design i n h i s  report. 

Tolerable Limits on Decision Error 

1.3.7 Optimization of Plan Design 

Statistically based radiological surveying and sampling will be conducted per the 
guidance in Appendix B of the WETS Pre-Demolition Survey Plan for D&D Facilities 
(MAN-127-PDSP). Refer to Section 4.0 of the PDSP for direction of characterization of 
non-radiological, chemical constituents. For this report, the minimum number of 
measurement locations is fifteen per 100 square meters of TOTAL AREA for Class 1 
survey units (771074 and 771075), and fifleen per 1000 square meters of TOTAL AREA 
for Class 2 survey units (771088), as calculated based on the guidance in MAN-127- 
PDSP. The total area was used for conservatism, because a large percentage of the floor 
area exists more than 6’ below final grade, and docs not fall within the boundaries of the 
survey unit. 

The DCGLw is 100 d p d 1 0 0  crn2 for TSA and media measurements/sampIes, and 20 
dpnd100 cm2 for RSA measurements. The LBGR was adjusted to obtain a relative shift 
of two. The estimated standard deviation for each measurement type was calculated 
based on an assumed coefficient of variation of 30%. 

The scan requirements for specific survey unit classifications are as follows: 

Class 1:  
Class 2: 

100% of accessible surfaces 
10 to 50% of upper walldceiling 

No Class 3 survey units are included in the scope of this report. 

2 HISTORICAL SITE ASSESSMENT 

A facility-speci fic Hazards Characterization Report was conducted to understand the 
facility history and related hazards. The Building 771 Hazards Characterization was ’ 
performed in June 2001 (Refer B771 and B774 Hazards Characterization Report for the 
771 CIosure Project, dated June 12,2001, Revision 0). Based on the characterization 
results, radiological contamination is suspect on the structural surfaces of the 1 ’‘ Floor of 
Building 77 1 (including Area AF). Therefore, all paint was removed from Area AF 
(areas within 6’ of final grade). 

The area included in the scope of this PDSR is referred to herein Area AF. This area was 
part of the original building 771 construction, and included Rooms 114, 149, and 141 
(referred to as the “Infinity Room”). All of these areas supported plutonium processing 
and recovery and housed numerous gloveboxes and tanks that contained highly 
radioactive solutions and components. A detailed description of these areas is provided 
in Revision 0 of the B771 and B774 Hazards Characterization Report (dated 06/12/01). 



Pre-Demolition Survey Report, Building 771 AF 
Rocky Flats Environmenlal Technology Site 

Revision 0, O W  3/04 
Page 5 of I3 

Approximately 2500 linear feet of embedded unistrut exists in Area AF. Sevcral attempts 
were made to decontaminate the unistrut to unrestricted release limits. However, due to 
the geometry of the unistrut, the decontamination and follow-up survey efforts were 
hindered. Removing the unistrut prior to demolition would be unusually difficult and 
would result in a considerable risk to the workers. Removing the contaminated unistrut 
.post-demolition could be attempted either manually or mechanically. However, both 
methods result in a relatively dangerous working environment. Therefore, per agreement 
with the DOE and CDPHE (refer to Contact Record dated October 2,2003), the unistrut 
was decontaminated to the extent practicable and will remain in-place provided the 
unistrut does not adversely impact the ability to meet the compaction requirements. 
Remaining contamination levels on the unistrut is typically less than 1000 dpndI00 cm2 
(fixed alpha), with limited areas up to 20,000 dpd100  cm2 (fixed alpha). Fixative has 
been applied to the unistrut for contamination control during demolition. 

Area AF consists of two Class 1 survey units (771074 and 771075), and one Class 2 
survey unit (771088) based on the contamination potential, per Section 3.0 of the PDSP. 

The hazards characterization results and historical review (refer to Attachment G) were 
used to identify PDS data gaps and needs, and to develop radiological and chemical PDS 
characterization packages. Characterization documentation is located in the Building 77 1 
Characterization Project files. 

3 RADIOLOGICAL CHARACTERIZATION AND HAZARDS 

Area AF was characterized for radiological hazards per the PDSP. Radiological 
characterization was performed to define the nature and extent of radioactive materials 
that may be present on the facility surfaces. Measurements were performed to evaluale 
the contaminants of concern (weapons-grade plutonium isotopes). Based upon a review 
of the characterization data, historical and process knowledge, in-process survey data, 
building walk-downs, and the Site Pre-Demolition Survey Plan (MAN-] 27-PDSP), a 
Radiological Characterization Plan was developed during the planning phase that 
describes the minimum survey requirements (refer to survey packages 771 074,771075, 
and 771088). A Survey Unit Overview Map is presented in Attachment A. Based on 
hazard characterization data and historical and process knowledge, transuranic isotopes 
are the primary contaminants of concern in Buildings 771/774. Therefore, the PDS.was 
performed to the transuranic PDS unrestricted release criteria. Individual radiological 
survey unit packages are maintained in the Building 771 Characterization Project files. 

The Area AF survey unit packages were developed in accordance with Radiological 
Safety Practices (RSP) 16.01, Radiological Survey/Sampling Package Design, 
Preparation, Control, Implementation undClosure. Total surface aclivi ty (TSA) and 
removable surface activity (RSA) measurements were collected in accordance with RSP 
16.02 Radiological Surveys of Surfaces and Struclures. Radiological survey data were 
verified, validated and evaluated in accordance with RSP 16.04, Radiological 
Survey/Sample Dala Analysis. Quality control measures were implemented relativc to 
the survey process in accordance with RSP 16.05, Radiological Suwey/Sample Quality 
Control. 
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For this report, the minimum number of measurement locations is fifteen per 100 square 
meters of TOTAL AREA for Class 1 survey units (771074 and 771075), and fifteen per 
1000 square meters of TOTAL AREA for Class 2 survey units (771088), as calculated 
based on the guidance. in MAN- 127-PDSP. The total area was used for conservatism, 
because a large percentage of the floor area exists more than 6’ below final grade, and 
does not fall within the boundaries of the survey unit. 

Random survey locations that landed on previously identified “hot-spots” (i.e., areas 
shaded in red on survey unit overview maps) were relocated as close to the original 
location as possible within the contiguous square-meter. When this was not possible, a 
new random location was selected from a random-number generator. 

The contamination levels for areas beneath fixative (annotated in yellow on survey unit 
maps) range from 240 dpd100  cm2 to 640 dpd100  cm2, with higher areas of 
contamination up to 8000 dpd100  cm2 in bay U-14 and 6000 d p d 1 0 0  cm2 at column P- 
14. The contamination levels beneath the spots that do not meet unrestricted release 
limits (annotated in red on survey unit maps) range from 120 to 4600 dpm/lOO cm2. 

During the performance of gamma scans with the Bicron Fidler 5-inch NaI scintillator on 
the nioniing of September 2, two previously unidentified hotspots were detected on the 
floor near columns F10 and D10 with measurements of 450,000 and 500,000 cpm 
respectively. This was unexpected since previous Fidler surveys of these two locations 
showed levels well below 250,000 cpm. Subsequent surveys with a different Fidler later 
that same day showed levels of approximately 150,000 cpni and 200,000 cpm, 
respectively. It was later determined that the Fidler instrument showing the higher than 
expected levels had an intermittent malfunction which caused it to fail in a conservative 
direction (e.g. It reported activity at levels much higher than actual.) The instrument was 
tagged out-of-service. 

Due to this anomaly, the Project took several actions to demonstrate that the two 
erroneous hotspots did in fact meet the established surface limits of 100 nCi/g and 
volumetric limits of 7 nCi/g and to validate previous Fidler data. As mentioned above, 
subsequent Fidler surveys of these two locations were performed with levels of 
approximately 150,000 cpm and 200,000 cpm; both levels were well below the 250,000 
cpm action limit. Next, the Project performed gamma spectroscopy surveys (Eberline 
Services) on the two spots. 

For the first hotspot reading of approximately 150,000 cpm, gamma spectroscopy surveys 
were performed with the detector directly over the spot and then with the detector 
elevated slightly. The results for these first two sets of surveys were 58 nCi/g surface and 
0.5 nCi/g volumetric with the detector directly over the hotspot, and 53 nCi/g surface and 
0.45 nCi/g volumetric with the detector elevated slightly. The results for the second 
hotspot were 93.8 nCi/g surface and 0.8 nCi/g volumetric with the detector directly over 
the hotspot, and 30 nCi/g surface and 0.26 nCi/g volumetric with the detector elevated 
slightly. (The values for the second hotspot were conservatively high since the 
measurement included contribution fiom a contaminated section of slab next to the 
hotspot that had been marked for removal as radioactive wastc prior to demolition and 

I \ 
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was identified with concrete saw cuts around it.) In both cases the levels were below the 
established limits; however, as a best management practice both hotspots were 
remediated. 

To validate the adequacy of previous Fidler measurements, the Project performed Fidler 
scans around the boundaries of all slab sections in Area AF marked for removal as 
radioactive waste. (These slab sections were readily identifiable since concrete saw cuts 
bounded each of these sections.) The results of the Fidler scans from the edge of the saw 
cuts out to 12 inches showed all levels below 150,000 cpm. The results ofthese 
extensive scans support the findings of all previous Fidler scans on the floor. 

Lastly, the Project performed detailed Fidler surveys of six previously identified hotspots 
below the 250,000 cpm level to demonstrate that the hotspots in Area AF are very 
discrete in general and that the average activity around the hotspots is significantly lower. 
To accomplish this survey, a series of nine Fidler measurements was taken for each 
hotspot with the hotspot in the center of the nine-point array. An average for the nine 
points was calculated and compared to the hotspot. In all cases the surrounding eight 
measurements were below the hotspot and the average of the nine measurements was 
typically only 20% to 30% of the hotspot itself. 

In total, these supplemental surveys demonstrate that the two hotspots were indeed below 
the established surface limits, of 100 nCi/g and volumetric limits of 7 nCi/g. These 
supplemental surveys also validate the results of previous Fidler surveys which show 
compliance with the surface limits. 

Radiological survey data, statistical analysis results, survey locations, and radiological 
scan maps are presented in Attachments B, C, and D, Radiological Data Summary and 
Survey Maps. 

Area AF South - (Survey Unit 771074) 

The south side of Area AF is classified as a Class 1 survey unit. This area encompasses 
the north side of the former Room 149. A total of 89 random TSA and RSA 
measurements were collected. Surface scans of 701 inz (100% of accessible surfaces 
within 6’ of final gradeheas not covered with fixative) were performed. All paint was 
removed from the structural surfaces; therefore no media samples were collected for this 
survey unit. Fixative has been applied to several areas of elevated activity in survey unit 
77 1074, and this concrete will be packaged as radiological waste during demolition. 

Surfaces that exist greater than 6’ below final grade were characterized per the 
requirements of the Building 7711774 Closure Project Characterization Plan for Areas 
Greater than Six Feet Below Final Grade, dated November 24,2003 (refer to Attachment 
H). The structural surfaces that exist greater than six feet below final grade that meet the 
established limits (less than 100 nCi/g surface and less than 7 nCi/g over the volume of 
concrete) will remain in place (refer to Attachment H). Surfaces that did not meet the 
established surface limits (100 nCi/g) were removed with a scabbling tool or grinder. 
Areas that did not meet the established volumetric limits (7 nCi/g) were removed with a 
concrete saw. All areas that were removed are de1ineated.h Attachment H. 
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An estimate of the total remaining weapons-grade plutonium activity (WGP) for the AF 
structural surfaces that exist greater than 6’ below the final grade and will remain in 
place, is provided in Attachment H. This value was calculated based on.the results of the 
random in-si tu gamma-spectroscopy measurements. 

All scans and surveys in survey unit 771 074 were less than the applicable PDS 
transuranic DCGL values, with the exception of the areas marked in red on the survey 
unit map. Radiological survey data, statistical analysis results, survey locations, and 
radiological scan maps for survey unit 77 1074 are presented in Attachment B, Survey 
Unit 771 074 Radiological Data Summary and Survey Map. 

Area AF North -(Survey Unit 771075) 

The north side of Area AF is classified as a Class 1 survey unit. ‘This area is the former 
Room 114. A total of 175 random TSA and RSA measurements were collected. Surface 
scans of 14 16 m2 (1 00% of accessible surfaces within 6’ of final gradeheas not covered 
with fixative) were perfornied. All paint was removed from the structural surfaces; 
therefore no media samples were collected for this survey unit. Fixative has been applied 
to several areas of elevated activity in survey unit 771075, and this concrete will be 
packaged as radiological waste during demolition. 

The structural surfaces that exist greater than six feet below final grade that meet the 
established limits (less than 100 nCi/g surface and less than 7 nCi/g over the volume of 
concrete) will remain in place (refer to Attachment H). Surfaces that did not meet the 
established surface limits (100 nCi/g) were removed with a scabbling tool or grinder. 
Areas that did not meet the established volumetric limits (7 nCi/g) were removed with a 
concrete saw. All areas that were removed are delineated in Attachment H. 

All scans and surveys in survey unit 771075 were less than the applicable PDS 
transuranic DCGL values, with the exception of the areas marked in red on the survey 
unit map. Radiological survey data, statistical analysis results, survey locations, and 
radiological scan maps for survey unit 77 1075 are presented in Attachment C, Survey 
Unit 771075 Radiological Data Summary and Survey Map. 

Area AF East Stairwell - (Survey Unit 771088) 

The stairwell in the southeast comer of Area AF is classified as a Class 2 survey unit. 
This area encompasses the emergency exit stairwell from Door 8. A total of 15 random 
TSA and RSA measurements were collected. Surface scans of 10 m2 (1 2% of accessible 
surfaces within 6’ of final grade) were performed. There is no paint on the structural 
surfaces (with the exception of the metal stairwell, which is original paint); therefore no 
media samples were collected for this survey unit. NO areas of elevated activity in excess 
of the unrestricted release limits were identified in this survey unit. 

Surfaces that exist greater than 6’ below final grade were characterized per the 
requirements of the .Building 771/774 Closure Project Characterization Plun for Areas 
Grearer ihan Six Feel Below Final Grade, dated November 24,2003 (refer to Attachment 
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H). The structural surfaces that exist greater than six feet below final grade that meet the 
established limits (less than 100 nCi/g surface and less than 7 nCi/g over the volume of 
concrete) will remain in place (refer to Attachment H). No areas exceeding thc 
established surface limits (100 nCi/g) or volumetric limits (7 nCi/g) were identified in 
this area. 

All scans and surveys in survey unit 771088 were less than the applicable PDS 
transuranic DCGL values. Radiological survey data, statistical analysis results, survey 
Iocations, and radiological scan maps for survey unit 771088 are presented in Attachment 
D, Survey Unit 771 088 Radiological Data Summary and Survey Map. 

4 CHEMICAL CHARACTERlZATION AND HAZARDS 

Based on a thorough review of historical and process knowledge, visual inspections, and 
personnel interviews, no additional chemical hazard sampling requirements were 
identified. 

4.1 Asbestos 

Asbestos containing building material is not present in or on Area AF (previously 
removed). 

4.2 Beryl li um '(Be) 

Area AF is not and has never been a beryllium-controlled area. However, Beryllium was 
detected in a limited number of gloveboxes in Building 771. Per the Beryllium Sampling 
Decision Tree in the PDSP, 14 biased beryllium smear samples were collected in Area 
AF, in accordance with the PDSP and the Beryllium Characlerization Procedure, PRO- 
536-BCPR, Revision 0, September 9, 1999. 

All beryllium smear sample results were less than the investigative limit of 0.1 
pg/lOOcmZ. PDS beryllium laboratory sample data and location maps are contained in 
Attachment E, Chemical Data Summaries and Sample Maps. ' 

4.3 RCWCERCLA Constituents [including metals and volatile organic 
compounds (VOCs)] 

Based upon the B771 and B774 Hazards Characterization Report, 771 Closure Project, 
Revision 0, dated June 12,2001 , personnel interviews, facility walk-downs, and historical 
process knowledge (WSRICNEMS), several portions of Area AF previously managed 
hazardous wastes. Specifically, Room 181A was a permitted hazardous waste container 
storage units. This unit has been decontaminated (e&, hydrolazed) in accordance with 
the 771 Decommissioning Operations Planand has met the "clean closure" 
decontamination criteria. A visual inspection of the building by 771/774 Industrial 
Hygiene personnel verified the absence of hazardous waste residuals and/or stains on the 
floor/concrete slab, walls, or ceiling. .As a result of these observances, it has been 
determined that no sampling for RCWCERCLA constituents is required. The concrete 
generated from the demolition of the areas included in the scope of this report can be 
used for onsite recycling in accordance with the Concrete Recycling RSOP. 
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4.4 Polychlorinated Biphenyls (YCBs) 

Based on historical knowledge, personnel interviews, and 77 1/774 Environmental 
Compliance Personnel walk-downs, Area AF never usedtransferred free 
flowing/exposed PCB’s. At one time the facility may have used PCB ballasts in its 
fluorescent light fixtures, however, all of these have been removed, and compliantly 
disposed of, resulting in no impact on demolition activities in this area. 

5 PHYSICAL HAZARDS 

Physical hazards associated with Area AF are common to standard industrial 
environments. Several large floor penetrations exist that have been filled with grout or 
fill material (following survey) to avoid fall hazards. In addition, auxiliary lighting is 
required for access to the area. 

Physical hazards are controlled by the Site Occupational Safety and Industrial Hygiene 
Program, which is based on OSHA regulations, DOE orders, and standard industry 
practices. 

6 DATA QUALITY ASSESSMENT 
Data used in making management decisions for decommissioning of Area AF, and 
consequent waste management, is of adequate quality to support the decisions 
documented in this report. The data presented in this report (Attachments 3, C, D, and E) 
were verified and validated relative to MAN-1 27-PDSP, Pre-Demolition Survey Plan for 
D&D Facilities, and original project DQOs. 

In summary, the Verification and Validation (V&V) process corroborates that the 
following elements of the characterization process are adequate: 

+ the number of samples and surveys; 
+ the types of samples and surveys; 
+ the samplinglsurvey process as implemented “in the field”; and 
+ the laboratory analytical process, relative to accuracy and precision considerations. 

Details of the DQA arc presented in Attachment F. The DQA Checklists are provided in 
the individual survey unit packages (located in the Building 771 Charactenzafion Files). 

The Minimum Detectable Activity (MDA) for each PDS instrument was determined a 
priori based on typical parameters (background, efficiency, and count time). A list of 
radiological field instrumentation and associated sensitivities is presented in Table 1 .  
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Measurement Type MDA (dpd100  cm2) 
TSA 

Removable (Smears) 
scans 300 . 

48 
10 

7 DECOMMISSIONING WASTE TYPES 
The demolition and disposal of Area AF will generate a variety of wastes. Structural 
surfaces that exist within 6’ of final grade that do not meet unrestricted release limits 
shall be packaged as radiological waste. These areas shall be delineated with blue paint 
and yellow fixative, such that they can be easily identified during demolition for 
segregation and packaging. 

The remaining concrete within 6’ of final grade can be used as backfill onsite in 
accordance with the RFCA RSOP for RecycIing Concrete. The portions of the structure 

’ that exist beneath the 6’ grade line can remain in place because they meet the established 
limits (less than 100 nCi/g at the surface and less than 7 nCi/g.over the volume of 
concrete) (refer to Attachment H). The estimated grams of weapons-grade plutonium 
(WGP) rcmaining in Area AF is 0.9 grams (refer to Attachment H). 

Any equipment items removed (rebar) will be packaged as radiological waste. Any area 
that does not meet unrestricted release limits shall be covered with fixative to prevent the 
release of contamination during demolition activities. 

The estimated volume of radiological waste to be generated for this area is 2400 cubic 
yards. This includes any remaining equipment items, concrete that does not meet the 
unrestricted release limits, and rebar. 

8 FACILITY CLASSIFICATION AND CONCLUSIONS 
Based on the analysis of radiological, chemical and physical hazards, Area AF is 
classified as an RFCA Type 3 facility pursuant to the WETS Decommissioning Program 
Plan (DPP; K-H, 1999). Based upon the results of this PDSR, portions of the Area AF 
structure meet the unrestricted release limits specified in the site Pre-Demolition Survey 
Plan and are ready for demolition. Areas that are marked in red in Attachments B and C 
do not meet unrestricted release limits and will be packaged as radiological waste during . . 
demolition. The structural surfaces in Area AF that exist beneath the 6’ grade line meet 
the established limits (less than 100 nCUg at the surface and less than 7 nCi/g over the 
volume of concrete) therefore can remain in place (refer to Attachment H). The PDS for 
Area AF was performed in accordance witkthe DDCP and PDSP, all PDSP DQOs were 
met, and all data satisfied the PDSP DQA criteria. 

A facility walkdown and historical review indicates that no RCWCERCLA constituents 
exist in Area AF (refer to Attachment G ,  Historical Review). Any painted (paint or 
fixative) debris generated during demolition will be disposed of as radiological waste. 
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Total Average Total Maximum Removable 
( d p d 1 0 0  cm2) ('I (dpd100 cm2) (2) (dpd100  cm2) 

(D CGLw) (DCGLw) 

(1) Measurements of average contamination should not be averaged over an area of more than I m2. 
Transuranics 100 300' 20 

(2) The maximum contamination level applies to an area of not more than 100 cm2 

Based upon this PDSR, portions of Area AF can be demolished and concrete can be used 
for backfill on-site per the RFCA RSOP for Recycling Concrete. The areas shaded in 
redyellow in Attachments B and C do not meet unrestricted release limits and shall be 
covered with fixative and packaged as radiological waste during demolition. The 
portions of the structure that exist beneath the 6' grade line can remain in place because 
they meet the established limits (less than I O 0  nCi/g at the surface and less than 7 nCi/g 
over the volume of concrete). These areas have also been covered with fixative to 
prevent the release of contamination during demolition activities. No removable 
contamination in excess of the unrestricted release limits (20 dpd100  cm2) exists in Area 
AF. No beryllium contamiliation has been detected above the action level in Area AF. In 
addition, radiological controls shall be in place during demolition to assure there is no 
release of contamination. These controls shall include the use of water and fixative for 
dust suppression, air sampling, and continuous RCT coverage. Air sampling shall 
include localized low-volume air monitors within the demolition zone and lapel air 
samplers for appropriate operators and support personnel. 

The contaminated surfaces (ie., painted surfaces within 6' of final grade) will be 
carehlly removed during demolition activities. A bright-colored fixative will be used to 
allow for visible detection of these areas by operators and waste personnel. In the event 
painted debris becomes mixed with the areas of concrete that have been free-released, 
these portions will be dispositioned as radiological waste to the extent practicable (Le., all 
debris where paint is visible and any areas where contaminated concrete may have mixed 
with areas of concrete that have been free-released). All attempts will be made to 
minimize mixing of clean and contaminated concrete during demolition 

To ensure that the facility remains free of contamination and that PDS data remain valid, 
Level 1 isolation controls have been established. 
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ATTACHMENT B 

Survey Unit 77 1074 
. Radiological Data Summary and Survey Map . 



Survey Unit: 771074 Building: 771 - SurveyArea: AF - -- 
Description: First Floor (east side, south end) 

Rocky Flats Environmental Technology Site 
Final Radiological Survey Summary Results 

Total Surface Activity Measurements 
Nbr Random Measurements Required: 89 

Nbr Random Measurements Perfmed: 69 

Nbr Biased Measurements Required: 0 

Nbr Biased Measurements Performed: 0 
Nbr QC Required: 5 

Nbr G€ Performed: 5 

Alpha 
Maximum: 83.5 dpm/100cm2 
Minimum: -1.2 dpm/lOOcmZ 

Mean: 31.8 dpm/lOOcma 

QC Maximum: 34.4 dpm/lOOcm* 
QC Minimum: -7.8 dpmll OOcm2 

QC Mean: 13.8 dpm/lOOcmz 

Standard Deviation: 20.6 

Transuranic DCGLw: 100.0 dpm/100cm2 
Transuranic DCGLEMC: 300.0 dpm/l 00cm2 

Removable Surface Activity Measurements 
Nbr Random Measurements Required: 89 

Nbr Random Measurements Performed: 89 

Nbr Biased Measurements Required: 0 

Nbr Bbsed Measurements Performed: 0 

Alp ha 
Maximum: 3.9 dpm/l OOcm2 
Minimum: -1.2 dpm/l OOcma 
’ Mean: 0.2 dpmll OOcm’ 

Standard Deviation: 1.2 

Transuranic DCGLW: 20.0 dpm/100cm2 

Media Sample Results 
Nbr Random Required: 0 

Nbr Random Collected: 0 
Nbr Biased Required: 0 
Nbr Biased Coltected: 0 

Conclusion - A comparison of /he random, based and QC measurement results agalnsl the PDSP Table 7-1 Surface Contaminafion Guideline limits 
was conducted; the amperison demons/rates Ihaf /his suryey unit passes fhe c n f e r h  specified in the PDSP. 

_- 
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Description: First Floor (east side, south end) 

-- - 

Instrument Data Sheet 
&Priori MDA 

InsffRCT RCT Analysls lnstr Instru Probe - Calibration Instru Efficiency Idpml1oocm3 survey 
Number ID Date Model sm Trpe D u e M  Alpha Beta Alpha Beta TYW 

3 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

514979 08/22/04 

541020 08/25/04 

702353 08/25l04 

702353 oa125104 

702353 08/25/04 

702353 08/25/04 

513474 08/25/04 

711754 08/25/04 

701841 08/26/04 

711754 08/26/04 

711754 08/26/04 

711754 08/26/04 

711754 .08/26/04 

515011 08/27/04 

541020 08/27/04 

Survey Types: 

Electra 

Electra 

S,AG4 

SAG4 

SAG4 

SAC4 

Electra 

Electra 

Electra 

SAC-4 

SAG4 

SAC4 

SAC-4 

EIectra 

Electra 

1551 

1551 

1410 

1491 

1354 

1185 

390 

2385 

390 

14iO 

1491 

1354 

1185 

1262 

1551 

DP-6 

DP-6 

NA 

NA 

NA 

NA 

OP-6 

DP-E 

DP-6 

NA 

NA 
NA 

NA 

DP-6 

DP-6 

12/21/04 

12/21/04 

10/13/04 

09/17/04 

ow1 8n)4 

0 1/27/05 

o 1/31/05 

iuoiiw 
01/31/05 

10/13/04 

OW1 7104 

09/18/04 

01/27/05 

11/24/04 

12/21/04 ' 

0.224 

0.224 

0.333 

0.333 

0.333 

0.333 

0.215 

0.220 

0.215 

0.333 

0.333 

0.333 

0.333 

0.232 

0.224 

NA 48.0 

NA 48.0 

NA 10.0 

N A  10.0 

NA 10.0 

NA 10.0 

NA 48.0 

NA 48.0 

NA 48.0 

NA 10.0 

NA 10.0 

NA 10.0 

NA 10.0 

NA 48.0 

NA 48.0 

NA T 

NA ' T 

10.0 R 

10.0 R 

10.0 R 

10.0 R 
NA T 

NA T 

NA T 

10.0 ' R 

10.0. R 

10.0 R 

10.0 R 

NA T 

NA T 

T = Total Sudace Activity. 0 = TSA QC, S = Scan, R = Removable Surface Activity, I = Investigation 
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Building: 771 
-.- - 

Description: First Floor (east side, south end) 

Random Measurement 
Location 

771074PRP-NO01 

771 074PRP-NO02 

771074PRP-NW3 

771074PRP-NO04 

771074PRP-NW5 

771074PRP-NO06 

~ -- 

lnst / RCT N e t  Alpha ' Net Beta 
Nbr 1 (dpmll OOcml) ( d p d l  Wcm.) 

12 1.2 WA 

,12 -0.3 N/A 

. 13 0.9 NIA 

14 2.7 NIA 

15 0.6 NIA 

'1 2 1.2 N/A 

. -I-.- 

Random Removable Surface Activity Data Sheet 

771074PRP-NO11 

77 1074PRP-NO12 

771074PRP-NO13 

771074PRP-NO14 

771074PRP-NO15 

771074PRP-NO16 

nlO74PRPN017 

13 -0.6 N/A 

19 1.8 N/A 

20 -1.2 NJA 

12 . 1.2 N/A 

13 -0.6 NIA 

14 -0.3 ' NIA 

15 -0.9 NIA 

--- .- 
- 

- 

I 771074PRP-NO09 1 .  15 1 

771074PRPN018 

771074PRP-NO19 

771074PRP-NO20 

-0.9 I 

~~ 

12 -0 3 NIA 

13 -0.6 NIA 

14 -0.3 NIA 
~- 

wA I 

771 074PRP-NO21 I 15 

I 771074PRP-NO10 I 12 I 

2.1 N/A 

1.2 1 NIA I 

771074PRP-NO22 

771074PRP-NO23 -4 12 1.2 N/A 

'13 0.9 NJA 

771 074PRP-NO25 15 0.6 N/A 
\ 

771 074PRP-NO26 12 -0-3 __ N/A 

771074PRP-NO27 13 0.9 NIA 

771074PRP-NO28 14 -0.3 N/A 

771074PRP-NO29 15 0.6 NIA 
-I"--- 

---- - _- -- - 

I 771074PRP-NO24 1 14 I -0.3 I N/A I 1 
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Survey Unit: 771074 Building: 771 I -- - SurveyArea: AF 

Description: First Floor (east side. south end) 

771 074PRP-NO47 

771 074PRP-NO48 

771074PRP-NO49 

771 074PRP-NO50 

771074PRP-NO51 

771 074PRP-NO52 

771 074PRP-NO53 

771074PRP-NO54 

771074PRP-NO55 

771 074PRP-NO56 

77 1074PR P-NO57 

771074PRP-NO58 

_-- - 

Random Removable Surface Activity Data Sheet 

12 2 7  N/A 

13 -06 NIA 

14 1 2  NIA 

15 0 6  NIA 

12 -0.3 NIA 

13 3.9 NIA 

14 -0.3 N/A 

15 0 6  NIA 

- 

I 

12 1.2 _ _  N/A -_ 
13 -0.6 NIA 

14 1.2 NIA 

15 -0 9 NIA 
-. - -- -~ 

- ---- - 

Net Alpha Net Beta 
Location I Nbr I. (dpmllDOcml) (d pmll00 cm*) 

Random Measurement lnst I RCT 

771074PRP-NO30 12 -0.3 NIA - 
771 074PRP4031 12 -0.3 N/A 

771 074PRP-NO32 13 0.9 NIA 

771 074PRP-NO33 14 -0.3 NIA 

- -I-_-_ - _ _ _  -_- 
-- 

771 074PRP-NO34 15 -0.9 NIA 

771 074PRP-NO35 12 -0.3 NIA 

771 074PRP-NO36 13 -0.6 NIA 

771 074PRP-NO37 14 -0.3 N/A 

771 074PRP-NO38 15 -0.9 N/A 

77 1074PRP-NO39 12 -0.3 N/A 

77 1074PRP-NO40 13 -0.6 NIA 

771074PRP-NO41 14 1.2 NIA 

NIA 771074PRP-NO42 15 -0.9 

771074PRPSJ043 12 . , -0.3 NIA 

-. 

, __ 

- 

___-__- . __ 
- -. . . - _. .- .-__I - 

I_-_ 



Survey Area: AF Survey Unit: 771074 

Random Removable Surface Activity Data Sheet 

Building: 771 

- -  
Random Measurement lnst I RCT Net Alpha Net Beta 

Location Nbr (dpm/lOOcmz) (dpmll OOcm') 

771 074PRP-NO59 12 -0.3 NIA 

771074PRP-NO60 13 2.4 NIA 

771074PRP-NO61 19 0 3  NIA 

771 074PRP-NO62 14 1 2  NIA 

771 074PRP-NO63 15 0 6  NIA 

771 074PRP-NO64 20 -1.2 NIA 

771074PRP-NO65 12 1 2  NIA 

771074PRP-NO66 21 2 1  NIA 

771074PRP-NO67 22 2 4  N/A 

771074PRP-NO68 21 0 6  NIA 

i71074PRP-NO69 22 -0.6 NIA 

77 1074PRP-NO70 19 -1.2 NIA 

771074PRP-NO71 20 -1 2 NIA 

771074PRP-NO72 21 -09 NIA 

771074PRP-NO73 13 -0 6 NIA 

771074PRP-NO74 14 2 7  NIA 

771 074PRP-NO75 22 -0 6 NIA 

771074PRP-NO76 19 1 8  NIA 

771 074PRP-NO77 20 -1 2 NIA 

771 074PRP-NO78 21 -0.9 NIA 

771074PRP-NO79 22 -0.6 NIA 

771074PRP-NO80 19 1 8  NIA 

771074PRP-NO81 15 -09 N/A 

771074PRP-NO82 20 -1 2 NIA 

771 074PRP-NO83 21 -09 NIA 

- 

~- - I -_ 
-_ 

~~ 

_-- 

_- 

I 

- -_ - - -- 

_- 

--- 

___- - 

_- -- 
--__ 

771 074PRP-NO84 22 -0.6 - NIA -- 
771 074PRP-NO85 19 0.3 NIA 

771 074PRP-NO86 20 -1 2 NIA 

771074PRP-NO87 21 0 6  NIA 

--I 

- -- I__--_ - 

printed on: 09/09/04 1036 
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_ _  
SurveyArea: AF 

. Random Removable Surface Activity Data Sheet 

- I 

Survey Unit: 771074 Building: 771 

Random Measurement lnst I RCT 
Location Nbr 

771 074PRP-NO88 22 

771074PRP-NO89 19 

Printed On: 09/09/04 10:36 
, Page: 6 of 10 

NetAlpha Net Beta 
(dpmll OOcm') (dpmMOOcm') 

-0.6 NIA 

0.3 NIA 



_. -. - 
Surveykea: AF 

kscriptlon: First Floor (east side, south end) 

Random Measurement 
Location 

771074PRP-NO01 

771074PRP-NC02 

77 1074PRP-NO03 
- 

RandomlQC Total Surface Activity Data Sheet 

lnst 1 RCT Net Alpha 
Nbr 

11 34.5 NIA 

11 58.1 NIA 

11 12.1 , NIA 

_- 

._. 
771074PRP-N004 1 24 28.2 NIA 

771074PRP-NOO5 23 

771 074PRP-NO07 

771074PRP-NO08 

77 1074PRP-NQ09 

771074QRP-NO10 

24 25.5 NIA 

23 12.6 NfA 

11 10.4 NIA 

17 13.1 NIA 
-. 

__ 
?71074PRP-N010 I 24 1.4 N/A 

I I I I 
771074PRP-NO20 I 24 - 1  55.0 1 N/A I 

1 771074PRP-NO11 24 

771074PRP-NO12 I 18 

771074PRP-NO21 

771 Q74P RP-NO22 

76.5 

771074PRP-NO23 
-- 

771074QRP-NO24 I 17 34.4 

171074PRP-NO13 

printed On: 09109104 1036 
Page: 7 of 10 

18 11.4 WA 

771074QRP-NO14 I 17 34.4 NIA 
J 

771074PRP-NQ14 ' 24' 

771074PRP-NO15 I 24 

63.9 

10.4 

771074PRP-NO16 I 24 37.1 N/A I 
771074QRP-NO17 

771 074PRP-NO17 

771074PRP-NO18 

17 -7.8 WA 

24 28.2 N/A 

23 47.0 NIA 

771074PRP-NOli I 11 49.2 N/A 



SurveyArea: AF . Survey Unit: 771074 

-~ --__ 

RandomlQC Total Surface Activity Data Sheet 

Building: 771 

24 67.1 NIA 

24 43.4 NIA 

11 25.5 NIA 

- 

T 7 7 1 0 7 4 P R P - N O 2 4  . I 24 I 

771074PRP-NO28 -1 24 

NIA 
~ 

37.1 I 

5.9 . NIA 

77 1074PRPN031 

771074QRP-NO31 
. 

I 1 

771074PRP-NO29 I 24 

16 23.9 NIA 

17 -5.1 NIA 

7.7 I N/A I 

771 074PRP-NO32 

771074PRP-NO33 

771 074PRP-NO34 

771074PRP-NO35 

771 074PRP-NO36 

771074PRPN037 

771074PRP-NO38 

1 7 7 1  074PRP-NO39 

1 - 

16 20.7 N/A 

16 4a 6 N/A 

16 20.7 N/A 

16 27.2 N/A 

16 45.8 NIA 

3 46.1 NIA 

3 28.2 NIA 

- 
- 

__ 

3 61 31- -11\ 

NIA I. 1 I 771074PRP-NO30 I 24 I -1.2 1 

771074PRP-NO40 

771 074PRP-NMl 

3 40.3 N/A 

3 37.1 N/A 

771 074PRP-NO43 

771 074PRP-NO44 

77 1074PRP-NO45 

771074PRP-NO46 

771074PRP-N047 

16 55.1 NIA 

16 48 6 N/A 

16 39.3 NIA 

16 64.4 N/A 

24 43.4 NIA 
..- 

771074PRP-NO48 I 16 

771074PRP-NO49 I 16 

33.2 N/A 

76.5 NIA 

-~ 

Printed On: 09/09/04 10:36 
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Survey Unit: 771074 Building: 771 
-- -. ___ ._ SuWeyArea: AF 

Description: First Floor (east side, south end) 

771074PRP-NO68 17 77.6 

Random/QC Total Surface Activity Data Sheet 

NIA 

Random Measurement lnst I RCT Net Alpha Net Beta 
Location Nbr (dpmll OOcm') (dpm/lOOcm*) 

I 

771074PRP-NO69 17 

771074PRP-NO70 I 17 

771 074PRP-NO50 16 20.7 

771074PRP-NO51 16 14.6 NIA 
. 

- 
50.3 NIA 

17.2 NIA 

-771074PRP-NO52 I 16 1 

771 074 P RP-NO7 1 

771074PRP-NO72 
I_____.____ 

1 

17 26.2 NIA 

17 83.5 M A  

77 1074PRP-NO53 16 23.9 NIA 

771074PRP-NO54 1 16 11.4 NIA - - I  

771074PRP-NO73 1 3 

771 074PRP-NO55 16 8.6 NIA 

771 074PRP-NO56 16 17.9 N/A 

771074PRP-NO57 16 30.0 NIA 

771074PRP-NO58 I 16 
23.9 NIA 

- 

40.3 N/A 

- 771074PRP-NO59 I 16 I 

771074PRP4074 

771074PRP-NO75 

771074PRP-NO76 
- _. 

39.3 I 

3 4.6 NIA 

17 10.8 M A  

17 29.0 ' N/A 

--- 

- 

N/A I 
~ 

1 
I I I I 

771074PRP-N060 I 16 -0.7 N/A 

771074PRP-NO61 I 17 I 17.2 I NIA I 1 
771074PRPSJ062 3 43.4 NIA 

771074PRPSJ063 I 3 1.4 NIA 

771074PRP-NO64 17 47.2 N/A 

771074PRP-NO65 I 3 13.5 NIA 
I 

N'A NIA I 771074PRP-N066 18 17.9 

771074PRP-NO67 1 18 27.2 

Printed On: 09/09/04 10:36 
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hscription: Flrst Floor (east sde, south end) 

- - .%- 

Random Measurement 
Location 

771074PRP-NO77 

771 074PRPSJ078 

771074PRP-NO79 

771 074PRPN080 

771074PRPN081 

RandomlQC Total Surface Activity Data Sheet 

.-__._ - 
1 

lnst I RCT, Net Alpha Net Beta 
Nbr (dpm1100cm3 (dpm1100cm’) 

17 56.2 N/A 

17 8. I N/A 

17 35.3 NlA 
-. 

17 19.9 MA 

3 52.3 NIA 
-_ 

771 074PRP-NO82 17 

771074PRP-NO83 17 

771074PRP-NO84 17 

771 074PRP-NO85 17 

771 074PRP-NO86 17 

771 074PRP-NO87 17 

I .~ 

771074PRP4088 I 17 

10.8 NIA 

8.1 N/A 
-- _. . 

77.6 NIA 

8.1 NIA 

8.1 NIA 

41.2 NIA 

a. 1 N/A 

--.- -_ 

- 
. .  

I I I 

Comments: 

771 074PRPN089 

. 

___ 
17 23.1 NIA 

Printed On: 09/09/04 10:36 
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SweyArea: AF s ~ y  unit ~11074 CUficatlon: 1 
Building: 771 
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RADIOLOGICAL CLOSEOUT S U W  FOR THE 771 CLUSTER 

SurVeyAlea: AF S w e y  Unit 771014 ChsdRcation: I 
Building: 771 
Su~lq. Unit M p t l o n :  First flow (east side, south end) 

To(alFlmrArea:593~m Tobl&ea:l606sqm W S i z e : b n x 4 m  
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 771 CLUSTER 

Survey Area: AF Survey Unit 771074 Classification: 1 
Building: 771 
Survey Unit Description: First b o r ( e a s I  slde, south end) 

Total Floor Area: 593 sq m Total Area: 1606 sq. rn Grld Ske:  4m x 4m 

$URVEY UNIT 771074 - M K P E L I  

I I I 
I . .  
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Pre-Demolition Survey Report, Building 771 AF 
Rocky Flats Environmental Technology Site 

ATTACHMENT C 

Survey Unit 77 1075 
Radiological'Data Summary and Survey Map 



SurveyArea: AF Survey Unit: 771075 Building: 771 

Description: First Flow (east end, north side) 

- 
Rocky Flats Environmental Technology Site 
Final Radiological Survey Summary Results 

Total Surface Activity Measurements 

z 

Nbr Random Measurements Required: 175 
Nbr Random Measurements Performed: 175 

Nbr Biased Measurements Required: 0 

Nbr Biased Measurements Performed: 0 

Nbr QC Required: 9 
Nbr QC Performed: 9 

Alpha 
Maximum: 76.0 dpm/100cm2 
Minimum: -15.6 dpm/lOOcmz 

Mean: 23.0 dpm/100cm2 

QC Maximum: 41.6 dpm/100cm2 
QC Minimum: -6.2 dpm/lOOcmz 

QC Mean: 18.8 dpm/100cm2 

Standard Deviation: 18.2 

Transuranic DCGLw: 100.0 dpm/l OOcm2 
Transuranic DCGLmc: 300.0 dpmll OOcm2 

Removable Surface Activity Measurements 
Nbr Random Measurements Required: 175 

Nbr Random Measurements Performed: 175 

Nbr Biased hrleasurements Required: 0 

Nbr Biased Measurements Performed: 0 

Alpha 
Maximum: 6.0 dpm/lOOcm' 
Minimum: -1.5 dpm/100cm2 

Mean: 0.3 dpm/lOOcmZ 
Standard Deviation: 1.5 

Transuranic DCGLn: 20.0 dpm/lOOcma 

Media Sample Results 
Nbr Random Required: 0 
Nbr Random collected: 0 

Nbr Biased Required: 0 
Nbr Biased Collected: 0 

Conclusion - A  compmson of fhe nndwn, biased and QC measurement results against the PDSP Table 7-1 Surface Canlamination Guideline limirs 
was conducted; the comparison demonsfrates that this survey unif passes fie criterion specified in the PDSP. 

I 



___I_____ m 
Building: 771 - . ._ 

SuweyArea: AF 
Description: First Floor (east end, north sue) 

tnstrument Data Sheet 
&Priori MDA 

InsVRCT RCT Analysis lnstr lnstru Probe Calibration lnstru Efficiency ( d p d f  Oocm3 survey 
Number ID Date Model sm Type D u e M  Alpha Beta Alpha Beta Type 

1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

23 

24 

25 

26 

27 

30 

31 

32 

33 

34 

36 

37 

38 

39 

44 

515011 08/23/04 

703970 08/23/04 

51 3474 08/24/04 

51 3474 08/24/04 

712563 08/24/04 

7 12563 08/25/04 

702353 08126104 

703970 08/26/04 

513474 08/26/04 

541020 08/26/04 

701841 08/26/04 

513474 08/25/04 

703970 08/25/04 

703970 am5104 

703970 08/25/04 

703970 08/25/04 

703970 08/25/04 

515011 08/23104 

51501 1 OW23104 

515011 08/23/04 

515011 08/23/04 

51 501 1 08/2W04 

102353 08/26/04 

702353 08/26/04 

102353 O W 2 W  

515011 08/26/04 

541020 08/27/04 

Survey Types: 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

Electra 

S A W  

SAC-4 

SAC4 

SAC-4 

SAG4 

SAG4 

SAC4 

SAC4 

SAC4 

SAC4 

SAC4 

SAG4' 

SAC-4 

SAG4 

Electra 

390 

1262 

390 

1551 

1262 

1262 

2385 

1262 

1551 

2380 

390 

390 

1178 

1410 

1491 

1354 

1185 

1178 

1410 

1491 

1354 

1185 

1410 

1491 

1354 

1185 

1551 

DP-6 

DP-6 

OP-6 

DP-6 

DP-6 

DP-6 

DP-6 

DP-6 

DP-6 

DP-6 

DP-6 

DP-6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

DP-6 

01/31/05 

11/24/04 

01/31 104 

12121/04 

11124t04 

11124104 

12/01/04 

11/24/04 

12/21/04 

01 124105 

01131105 

0 1 131105 

ow1 7/04 

1011 3/04 

0911 7/04 

09/18/04 

01127105 

0911 7/04 

1 011 3/04 

Q9/17/04 

0911 8/04 

01 /2 7/05 

1011 3/04 

091 7/04 

09/18/04 

01R7105 

12/21/04 

0.215 

0.232 

0.215 

0.224 

0.232 

0.232 

0.220 

0.232 

0.224 

0.213 

0.215 

0.215 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.224 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

48.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

48.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

NA 

T = Total Surface Actlvlty. Q = TSA QC, S = Scan, R = Removable Surface Activity. I = Investigation 

-- 

T 

T 

T 

Q 

T 

T 

T 

T 

T 

T 

T 

T 

R 

R 

R 
R 

R 

R 
R 

R 

R 

R 

R 

R 

R 

R 
T 
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SurveyArea: AF survey Unit: 771075 Building: 771 1 
Description: First Floor (east end, north side) 

771 075PRP-NO19 

771075PRP-NO20 

771 075PRP-NO21 

771075PRP-NO22 

771 075PRP-NO23 

771075PRP-NO24 

77 1075PRP-NO25 

771 075PRP-NO26 

771075PRP-NO27 

Random Removable Surface Activity Data Sheet 

26 2 7  NIA 

27 2.1 NIA 

23 2 4  NIA 

24 -0.3 NIA 

25 2 4  N/A 

26 -03 NIA 

27 0 6  FUA 

NIA 23 3 9  

NIA 

- 

- __ - 

-- 

771075PRP-NO28 

771 075PRP-NO29 1 2  

Printed On: o9/09/04 10:40 

NIA 

NIA 
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- ... ._ - 
Building: 771 

_ _ ~ .  Survey Area: AF - 
Description: First Floor (east end. north side) 

Random Measurement Inst I RCT 
Location Nbr 

771075PRP-NO30 27 

771075PRP-NO31 30 

771075PRP-NO32 39 

77 1075PRP-NO33 36 

771 075PRP-NO34 37 

771075PRP-NO35 38 

771075PRP-NO36 39 

771075PRP-NO37 36 

771075PRP-NO38 37 

771075PRP-NQ39 36 

771075PRP-NO40 38 

771 075PRP-NO4 1 39 

771 075PRP-NO42 36 

771075PRP-NO43 37 

771 075PRP-NO44 38 

771075PRP-NO45 39 

771075PRP-NM6 36 

77 1075PRP-NO47 37 

771075PRP-NO48 38 

771075PRP-NO49 36 

771075PRP-NO50 37 

771075PRP-NO51 38 

771075PRP-NO52 36 

771 075PRP-NO53 37 

771 075PRP-NO54 38 

771075PRP-NO55 36 

771075PRP-NO56 37 

771075PRP-NO57 38 

771075PRP-NO58 36 

- - 

.- _ _  

- 

- 

-~ 

. .  - -- 

- 
Net Alpha Net Beta 

(dpmllOOcmz) (dpmllOOcrnl) 

-0.9 NIA 

-1.2 N/A 

-0 9 NIA 

-1 5 N/A 

-1 2 N/A 

-1 2 NIA 

-0 9 WA 

-1 5 NIA 

-1 2 N/A 

-1 5 NIA 

-1 2 N/A 

-0.9 NIA 

-1 5 NIA 

-1.2 NIA 

-1 2 N/A 

-0.9 NIA 

0 0  NIA 

03 NIA 

-1 2 N/A 

0.0 N/A 

-1 2 N/A 

0.3 N/A 

-1.5 N/A 

0 3  WA 

-1 2 NIA 

00 - NIA 

0.3 N/A 

-1 2 NIA 

-1.5 N/A 

- 

-- - 

--- - 

- _  
- 
- 

-I __ 

Random Removable Surface Activity Data Sheet 

Printed On: 09109104 10:40 
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. 

SurveyArea: AF 
Description: First Floor (east end, north side) 

Random Measurement 
Location 

~ ~ I ~ Z ~ P R P - N O ~ ~  

Random Removable Surface Activity Data Sheet 

lnst / RCT Net Alpha Net Beta 
Nbr (dpm/lOOcmz) (dpm1100cm’) 

37 -1.2 N/A 

77 1075P RP -NO68 

771075PRP-NO69 

771075PRP-NQ60 I 38 I 0.3 1 N/A 1 

N/A 

NJA 

771075PRP-NO61 I 30 I 0.0 I NIA I 

771075PRP-N070 

771075PRP4071 

771075PRP-NO72 

771075PRP4062 . 

771 075PRP-NW3 

771075PRP-NQ64 0.6 NIA 

771 075PRP-NO65 34 3.6 NIA 

34 2.1 N/A 

30 0.0 NIA 

31 0.9 NIA 

3.0 1 1 771075PRP-NO66 1 30 I 

771075PRP-NO74 

771075PRP-NO75 

771075PRP-NO76 

771075PR P-NO77 

77 I Q ~ ~ P R P - N O ~ ~  

771075PRP-NQ7B 

77 1075PRP-NO80 

771075PRP-N081 

771075PRP-NO82 

771075PRP-N083 

771 075PRP-NOW 

771075PRP-NO85 

771 075PR P-N086 

-_ 

I__ 

- 
771075PRP-NO87 

~- 

771075PRP-NQ67 I 31 I 0.9 1 NIA I 

33 0.6 ‘ N/A 

34 -0.9 NIA 

30 0.0 NIA 

31 0 9  NIA 

32 -0.6 NIA 

33 2.3 NIA 

34 2.1 NIA 

30 0.0 M A  

31 -0.6 NIA 

32 -0.6 N/A 

33 -0.9 _. NIA 

-- 

- 

34 -0.9 NIA 

30 1.5 NIA 

31 0.9 NIA 
- 

771075PRP-N073 I 32 I -0.6 I NIA } 

Printed On: 09/09/04 10:40 
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- 
Survey Unit: 771075 -- SurveyArea: AF 

. Random Removable Surface Activity Data Sheet 

Building: 771 

Random Measurement 
Location 

77 1075PRP-NO88 

771 075PRP-NO89 

77 1075PRP-NOW 

771 075PRP-NO91 

77 107SPRP-NO92 

771075PRP-NO93 

771 075PRP-NO94 

771075PRP-NO95 

771075PRP-NO96 

77 1075PRP-NO97 

771075PRP-NO98 

-I- 

__ - _- -- 

771075PRP-NO99 

- ~ -  
lnst I RCT Net Alpha Net Beta 

Nbr (dpmllO0cm’) (dpm1100cm~) 

32 0.9 N/A 

‘ 33 -09 NIA 

34 0 6  N/A 

24 -0 3 NIA 

1 25 -06 NIA 

26 2.7 NIA 

27 2.1 N/A 

24 -0.3 N/A 

25 -06 NIA 

26 -03 NIA 

37 1.8 NIA 

24 2.7 NIA 

-_ 

- -- 

_ _  
- 

- 

- -  

- 

-1 771075PRP-N100 

I 771075PRP-N101 I 26 1 
25 

-0.3 I 
771 075PRP-Ni02 27 3.6 NIA 

771 075PRP-N103 24 -0.3 NIA 

771 075PRP-Nl04 25 -0 6 NIA 

771 075PRP-N105 26 -0.3 N/A 

771075PRP-Nl06 27 2.1 N/A 

771 075PRP-N107 24 -0.3 NIA 

77 1075PRP-N 108 25 -0.6 N/A 

771075PRP-N109 38 3.3 NIA 

771075PRP-N110 27 -0.9 NIA 

771075PRP-N1 I 1  24 1.2 N/A 

771 075PRP-N112 25 -0.6 N/A 

N/A 771075PRP-Nl I 3  26 

771075PRP-N114 27 0.6 N/A 

771075PRP-N115 24 -0.3 NIA 

771075PRP-N116 25 0.9 NIA 

__ 

-- 1 

_ _  
’2 -- -- 

- _  

- 
1 I _  

1 
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- Survey Area: AF Survey Unit: 771075 I Building: 771 
._ 

Description: First Flow (east end. north side) 

771075PRP-N135 

771075PRP-N136 

771075PRPN137 

771075PRP-N138 

771075PRP-N139 

771 075PRP-N140 

771 075PRP-N141 

771075PRP-N142 

771075PRP-N143 

771075PRP-N144 

771 075PRP-Nj 45 

- 

- _  

Random Removable Surface Activity Data Sheet 

37 0.3 tVA 

36 -1.5 NIA 

37 0.3 tVA 

38 -1.2 NIA 

39 0.6 NJA 

36 -1.5 NIA 

31 -1.2 NIA 

38 -1.2 - NIA 

39 0.6 NJA 

36 1.5 NIA 

38 1.8 NJA 

- .~ -- 
Random Measurement lnst I RCT Net Alpha Net Beta 

Location Nbr (dpm1100crn~ (dpmll00cm') 

771075PRP-Nil7 26 1.2 NIA 

771075PRP-N118 27 -0.9 NIA 

771075PRP-N119 24 -0.3 NIA 

771 075PRP-N120 25 0 .6  NJA 

771075PRP-N121 39 0.6 NIA 

- -I-- 

.- 

I I -771075PRP-Nl22 I 36 I -1.5 1 
~ ~ -~ 

1 771075PRP-N123 37 1.8 NJA 

771075PRP-N124 38 -1.2 NIA 

771 075PRP-N125 39 -0.9 N/A 

771075PRP-N126 36 -1.5 NIA 
.- 

Printed On: 09/09/04 10140 
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Survey Area: AF Survey Unit: 771075 

Description: First Floor (east end. nwul side) 

771075PRP-N163 31 0.9 N/A 

771075PRP-N164 32 0 6  N/A 

77 1075PRP-N165 33 -0.9 NIA 

771075PRP-N166 34 4.9 N/A 

771075PRP-NI67 30 -1.5 N/A 

77 1075PRP-N 168 31 0.9 WA 

771075PRP-N169 32 2.4 NIA 

-- - 

- 

- 

Random Removable Surface Activity Data Sheet 

771075PRP-N170 

77 1075PRP-N 171 

Random Measurement lnst I RCT Net Alpha Net Beta 
Location Nbr (dpm1100cm3 (dpd100cm3 

771075PRP-N146 38 -1.2 N/A 

771075PRP-N147 39 0.6 N/A 

771075PRP-N148 36 -1.5 NIA 

771075PRP-N149 37 1.8 NIA 

771 075PRP-N150 38 0 3  M A  

771075PRP-N151 t 771075PRP-Nl52 

_- 
- 

33 -0.9 NIA ' 

31 0.9 ~. N/A 

I 771075PRP-N153 I 31 1 

771075PRP-N 172 

771075PRP-N173 

771075PRP-Nl74 -- 

I 771075PRPN154 1 32 I 3.9 I I 

34 -0.9 N/A 

32 -0.6 lVA 

30 3.0 N/A 

Printed On: 09/09/04 10:40 
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SurveyArea: AF 

Random Removable Surface Activity Data Sheet 

Survey Unit: 771075 Building: 771 

Net Beta I (dpm1100cm2) 
Net Alpha 

(dpmll Wcm)) 

31 771075PRP-N175 0.9 N/A 

Printed On: 09/09/04 10:40 
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SurveyArea: AF 

Random/QC Total Surface Activity Data Sheet 

Building: 771 Survey Unit: 771075 

Random Measurement Jnst I RCT Net Alpha 
(dpmll OOcml) 

771 075PRP-NO0 1 2 -1.6 

771075PRP-NO02 2 7 1  

771 O75PRP-NO03 2 -1.6 

771075PRP-NO04 2 7.1 

771 075PRP-NO05 2 61.8 

771 075PRP-NO06 [ 2 67 4 

Location 

_ -  

-- 

._ - 

Net Beta 
( d p d l  W m 2 )  

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

- 

77 1075P RP-NO07 

771075PRP-NW8 

771 075PRP-NO09 

- 

55.8 NIA 

771075PRP-NO12 

771 075PRP-NO13 '1 

2 29.9 N/A 

2 29.9 NIA 

2 24.3 NIA 

- 

771075PR.P-NO14 1 1 1 4;:; 1 N/A 

771075PRP-NO15 NIA 

771075PRP-NQl0 2 27.3 NIA 

771075PRP-NO21 NIA 

771075PRP-NO22 N/A 

771075PRP-NO11 I 2 

~~~ ~ 

771075PRP-NO23 1 2 1 18.7 I NIA 

18.7 NIA 

771 075PRP-NO16 

771075PRP-NO17 

77 1075PR P-NO18 

771 075PRP-NO19 

771075PRP-NO20 
I 

771 075PRP-NO26 

771075PRP-NO27 32.0 NIA 

2 35.9 NIA 

2 44.6 NIA 

2 . 41.5 NIA 

2 76.0 NIA 

2 12.7 NIA 
- 

t- 

I I 

771075PRP-NO24 2 .  10.1 

771075PRP-NO25 I 2 24.3 

Printed On: 09/09/04 10:40 
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N/A 

NIA 



-- 

I_______-. .~ 
SuWeyArea: AF 

Description: First Floor (east end, north side) 

Random Measurement Inst I RCT 
Location Nbr 

771075PRP-NO28 

771 075PRP-NO29 

771 075PRP-NO30 2 

771075PRP-NO31 11 

771 075PRP-NO32 11 

771075PRP-NO33 1 11 

-I_ 

RandomiQC Total Surface Activity Data Sheet 

Net Alpha Net Beta 
(dpmll OOcrn’) (dpmll00crn’) 

-7.2 N/A 

4.0 FUA 

15 7 NIA 

15 2 N/A 

-0.2 NIA 

31.0 N/A 

_- 

771 075PRP-NO34 

771075PRP-NO35 

771 075PRP-NO36 

771075PRP-NO37 

771 075PRP-NO38 

771075PRP-NO39 

771 075PRP-NO40 

771075PRPN041 

771 075PRP-NO42 

771075PRP-NO43 

771 075PRP-NO44 

~ 

11 9.1 FUA 

11 24 5 NIA 

11 15.2 N/A 

11 37.0 NIA 

11 27.7 N/A 

8 35.9 NIA 

11 37.0 NIA 

11 -02  N/A 

11 9.1 NIA 

44 6.6 N/A 

11 3.1 N/A 

- 

- 

771075PRP-NO45 I 11 

- ~~ 

Printed On: 09/09/04 10:40 
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1.2 N/A 

, 

- 1 

771 075PRP-NO46 7 

- 771075PRP-NO47 1 . 44 

771075PRP-NO48 1 44 
771075PRP4049 1 7 
771 075PRP-NO50 44 

771075PRP-NQ51 1 7 
771075PRP-NO52 7 

771075PRP-NO53 7 

771075PRP-NO54 44 

- .. 

_. 

-. 

2.6 N/A 

37.9 NIA 

4.9 N/A 

-15.6 NIA 

4.9 N/A 

25.3 NIA 

53.9 N/A 

5.3 NIA 

4.9 N/A 

- 

- 



SurveyArea: AF I Survey Urrk 771075 I Building: 771 

Description: First Floor (east end. north side) 

RandomlQC Total Surface Activity Data Sheet 

Random Measurement lnst I RCT Net Alpha Net Beta 
Location Nbr (dpm/lOOcm*) (dpmll00cm’) I I_-- 

771075PRP-NO55 7 75.3 NIA 

771075PRP-NO56 7 32 6 N/A 

771075PRP-NO57 44 22 7 N/A 

771075PRP-NO58 44 -09 NIA 

771075PRP-NO59 44 20 0 NIA 

771075PRPN060 44 3 5  NIA 

771075PRP-N061 12 9.1 NIA 

771 075QRP-NO62 4 -6 2 .. NIA 

77 1075PRP-NO62 12 27 7 NIA 

771075QRP-NO63 4 14 8 NIA 

771075PRP-NO63 12 27.7 N/A 

771075PRP-NE4 12 5 9  NIA 

771 075PRP-NO65 12 12 4 NIA 

771075PRP-NO66 12 33.8 NIA 

771075PRP-NO67 12 3 1  NIA 

771 075PRP-NO68 12 27 7 NIA 

771 075PRP-NO69 12 40 3 NIA 

771075PRP-NO70 12 37 0 NIA 

771075PRP-NO71 12 27.7 NIA 

771075PRP-NO72 12 15 2 WA 

771075PRP-NO73 12 -9.5 NIA 

771 075PRP-NO74 12 3.1 N/A 

771075PRP-NO75 12 33.8 NIA 

771075QRP-NO76 4 17.9 NIA 

771075PRP-NO76 12 9.1 NIA 

771 075PRP-NO77 12 18 4 NIA 

771075QRP-NO78 9 0  NIA 

- -- 

_ _  

--_ 

__ 

-- 

1 

- 

- -. 

__ - 

I- 

- 
-__ - 

1 
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I Building: 771 -- SurveyArea: AF I Survey Una: 771075 
--- 
Description: First Floor (east end, north "id") 

771075PRP-NO95 

RandomlQC Total Surface Activity Data Sheet 

2 ' 58.8 NIA 

Random Measurement lnst I RCT Net Alpha Net Beta 
(dpmll OOcm') (dpd100cm3 I Nbr I Location 

771075PRP-NO96 I 5 

771075PRP-6'0 I 12 1 

35.9 NIA 

N/A I 5.9 1 

I 
771075PRP-NO97 5 

771075PRP-NO98 I 8 

1 

- 
41.5 NIA 

29.9 WA 
- 

771 075PRP-NO79 12 40.3 NIA 

771075PRP-NO80 I 12 43.1 NIA 

771075PRPNlOO ' 6 

771075PRP-N101 5 

771075PRP-N102 5 

771075PRP-N103 1 5 

771 075PRP-NO81 12 -3.5 NIA 

771075PRP-NO82 I 12 5.9 NIA 

21.3 N/A 

35.9 NIA 

44.6 NIA 

10.1 NIA 
-- __  

771075PRP-NO83 I 12 1 ' .  15.2 I 
771 075PRP-NO84 12 27.7 NIA 

31.0 N/A 

77 1075PRP-NO86 12 5.9 NIA 

41.6 NIA 

771 075PRP-NO87 12 15.2 NIA 

771075QRP-NO87 

12 33.8 NIA 

l-2 - 

- 

_I -_ 
771 075PRP-NO88 

771075PRP-NO89 12 18.4 N/A 

771075PRP-NO90 I 12 15.2 N/A 

771075PRP-NO91 I 2 I 29.9 I NIA I 1 
771075PRP-NO92 2 32.9 NIA 

771075PRP-NO93 I 6 53.2 NIA 

N/A I I 771075PRP-NO94 I 2 I . -1.6 1 

771075PRP-NO99 I 5 I 10.1 I WA I I 

~ 
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Building: 771 I 1 -- I Survey Unit: 771075 ______ . - SurveyArea: AF -. 
Description: First Floor (east end. north side) 

I I 

Random Measurement lnrt I RCT r-. Location Nbr 

RandomIQC Total Surface Activity Data Sheet 

I 
___-_-..I 

Ne1 Beta 
(dpm/100cm2) I Net Alpha 

(dpmllOOcm') 

771 075PRP-N 104 5 

771075PRP-N105 5 

771075PRP-N 106 5 

771075PRP-N107 5 

771 075PRP-N108 5 

771 075PRP-Nl09 8 

771075PRP-N110 I 5 

35.9 N/A 

29.9 NIA . 

27.3 N/A 

10,l NIA 

* 35.9 NIA 

21.3 N/A 

21.3 NIA 

- - 

5 

I 7 = 5 P R P - N 1 1 3  1 5 I 7.1 I NIA 1 

21.3 NIA 

-7.2 NIA 

I 1 771075PRP-Nl14 1 5 ] 27.3 I NIA I 

771075PRP-N116 

771075PRP-N117 I -  
I 7 7 7 0 7 5 P R P - N l 1 5  I 5 I 18.7 I NIA I L 

5 4.0 NIA 

6 18.7 NIA 

771075PRPN118 6 18.7 NIA 

771075PRP-N119 I 6 7.1 NIA 

771075PRPNl20 6 .  12.7 WA 

Printed On: 09/09/04 10:40 
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-_ .. 

771075PRP-N121 I 6 12.7 NIA 

771075PRP-N122 

771 075PRP-N 123 

6 18.7 NIA 

6 18.7 N/A 

771075PRP-N124 I 6 1.5 N/A 

771075PRP-N125 

771 075PRP-N126 

771075PRP-N127 

?71075PRP-N128 
-- 

8 41.5 N/A 

8 35.9 NIA 

8 76.0 NIA 

8 55.8 N/A 
- 

- 
771075PRP-N129 I 8 15.7 N/A 

771075PRP-N130 8 35.9 N/A 



I_-'- 
- 

SurveyArea: _- - 
Description: First Floor {east end, north side) 

Net Alpha r- Location Nbr (dpmllOOcm3 
Random Measurement lnst I RCT 

~~ 

RandomlQC Total Surface Activity Data Sheet 

Net Beta 
(dpd100cm') 

771 075PRP-N132 

771 075PRP-N133 

771075PRP-Nl34 

771075PRP-N135 

771075PRP-N136 

771075PRP-N137 

~ 1 0 7 5 ~ R P - N l 3 1  I 8 I 
._I. 

8 21.3 WA 

8 47.1 NIA 

10 -0.0 NIA 

,8 12.7 N/A 

9 16.9 NIA 

9 31.6 NIA 

._ 

__ 

-- .- -_ 
- . . --_- -- 

- 

-7.2 I 

771 075PRP-N144 

9 20.0 NIA 

9 4.9 NIA 

I I 771075PRP-N141 I 9 1 '  25.8 ' I NIA I 

77 1 075P RP- N 1 45 

-075FRP-Nl42 1 9 I 

8 18.7 NIA 

20.0 I 

771075PRP-Nl46 I 9 

NIA I 

29.0 N/A 

771075PRP-N147 

771 075PRP-N148 

771075PRP-N149 

771 075PRP-N150 

9 8.0 NIA 

9 8.0 NIA 

9 34.8 NIA 

9 16.9 WA 

771075PRP-N151 3 

771075PRP-N152 3 

771 075PRP-N153 3 

771075PRP-N154 3 

77 1075QRP-N154 4 

771075PRP-N155 I 3 

~ ~ ~~~ ~ 

43.1 N/A 

12.4 NIA 

-3.5 NIA 

b 5.9 NIA 
- 

20.6 NIA 

15.2 NIA 
_ _  

I 771075QRP-N155 

Printed On: 09/09/04 10140 
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---- 
surveyArea: AF 

3escription: Fmt Floor (east end, north side) 

Random Measurement 
Location 

771 075PRP-N156 

Random/QC Total Surface Activity Data Sheet 

-__ 
lnst I RCT Net Alpha Net Beta 

Nbr (dpm1100cm3 (dpmll Mcm3 

3 46.3 N/A 

771075QRPN156 I 4 23.7 N/A 

771 075PRP-N 157 

771075PRP-N158 
- - .- ._ - I 

3 27.7 NIA 

3 33.8 N/A 
-- 

24.5 I NIA 1 

771075PRP-N159 I 3 

I ' 771075PRP-N164 I 3 1 49.6 I N/A I I 

12.4 NIA 

I --771075PRP-N165 I 3 I 

771075PRP-N161 

74.2 I NtA I 

18.4 

15.2 N/A 

1 

__ 
771 075PRP-N162 

: N/A I I I 771075PRP-N166 I 3 1 12.4 I 

3 27.7 NIA 
_ -  

I ~ 771075PRP-N167 I 3 I 

771075QRP-N162 I 4 

18.4 I t 

5.9 N/A 

t----.- 771 075PRP-N168 33.8 

771075PRP-N169 43.1 

NIA 

NIA 

77 1075PRP-N 172 t 771075PRPN173 

Comments: 

-- 

12 33.8 N/A 

3 49.6 N/A 
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771 075PRP-Nt74 

771 075PRP-N175 

12 31 .O NIA 

3 40.3 NIA 



RAMOLOGlCAL CLOSEOUT SURVM FOR THE 771 CLUSTER 

Sucwy Ares AF SNeY Unit: 771075 CkdfiCatlOn: 1 
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Survey Unit Description: First floor (cas! md. north side) 
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J?ADIOLOGICAL CLOSEOUT SURVEY FOR THE 771 CLUsTEq 

SutveyArea: AF Survey Unit: T11075 Classification: 1 
Building: 771 
Survey Unil DesulpUon: Fi& R o w  (northeast side) 

TatdFloacFvea: 1161rq.m TotdArea:3542~4m GtidSie:4mx4m 
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 771 CLUSTEY 

SuneyArea:AF Survey Unit: 771075 Classi fdon:  I 
Bullding: 77'1 
Survey Urdt Description: F l d  floor (east end, norlh s k )  

Total Floor Area: 1161 6q. m Total &ea: 3542 sq. m Gdd Size: 4m x bn 

A 
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survey Area: AF -%IWY Ut& 771075 Cla&fiM(ion: 1 
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 771 CLUSTER 

k e y  Area: AF Swvey Unil: 771075 UasarRcatioa 1 
Buildng: 771 
Swey Unit Description: First flow (east end, ncnth a) 
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Pre-Demolition Survey Report, Building 771 AF 
Rocky Flats Environmental Technology Site __ 

ATTACHMENT D 

Survey Unit 771088 
Radiological Data Summary and Survey Map 



_. 

- Survey Area: AF -- 
Description: Stairwell 373 

~~. 
Rocky Flats Environmental Technology Site 
Final Radiological Survey Summary Results 

Total Surface Activity Measurements 
Nbr Random Measurements Required: 15 

Nbr Random Measurements Performed: 15 
Nbr Biased Measurements Required: 0 

Nbr Biased Measurements Performed: 0 
Nbr QC Required: 2 

Nbr QC Performed: 2 

Alpha 
Maximum : 29.7 dpm/lOOcmZ 
Minimum: 4 . 3  dpm/lOOcmZ 

Mean: 10.8 dpm/lOOcmz 

QC Maximum: 20.7 dpm/100cm2 
QC Minimum: 9.1 dpml100cm2 

QC Mean: 14.9 dpm/100cm2 

Standard Deviation: 11.3 

Transuranic DCGLw: 100.0 dpm/l 00cm2 
Transuranic DCGLEMC: 300.0 dpm/lOOcmz 

Removable Surface Activity Measurements 
Nbr Random Measurements Required: 15 

Nbr Random Measurements Performed: 15 

Nbr Biased Measurements Required: 0 

Nbr Biased Measurements Peiformed: 0 
-- 

Alpha 
Maximum: 2.4 dpm/100cm2 
Minimum: -0.9 dpm/100cm2 

Mean: 0.2 dpm/100cm2 
Standard Deviation: 1 .I 

Transuranlc DCGLn: 20.0 dpmll 0Om2 

Media Sample Results 
Nbr Random Required: 0 

Nbr Random Collected: 0 
Nbr Biased Required: 0 
Nbr Biased Collected: 0 

Conclusion - A  comparison of the random, biased and QC measurement results against ttte PDSP Table 7-1 Surface Contamination Guideline limits 
was conducfed; the comparlson demonstrates that this survey unit passes rhe criferim specified m the PDSP. ' 

Printed On: 09/09/04 10:41 
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SurveyArea: AF 
Description: Stairwell #3 

Instrument Data Sheet 
APriorl MDA 

InsURCT RCT 'Analysis lnstr lnsttlr Probe Calibration lnstru Efficiency (dpm1100cm3 Survey 
Number ID Date Model .SIN Type Alpha Beta Alpha Beta TyPe 

513185 08/16/04 Electra 390 DP-6 01113105 0.215 NA 48.0 NA T 

514510 08/1W04 Electra 1551 DP-6 12/21/04 0.224 NA 48.0 NA Q 

514510 08/16/04 SAC4 1178 NA 0911 7/04 0.333 NA 10.0 10.0 R 

514510 08/16/04 SAC4 1410 NA 1011 3104 0.333 NA 10.0 10.0 R 

514510 08/16/04 SAG4 1491 NA 09/17/04 0.333 NA 10.0 10.0 R 

Survey Types: T = Tolal Surface Activity, Q = TSA QC, S = Scan, R = Removable Surface Activity. I = Investigation 

Print& On: 09/09/04 10:4 1 
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&cription: Stairwell #3 

I 

Random Measurement lnst I RCT Net Alpha Net Beta 
Location Nbr ( d p d l  OOcm’) (dpmli00cm’) 

771088PRP-NO01 4 0 6  N/A 

771088PRP-NO02 5 -06  NIA 

771 088PRP-NM3 6 -06 NIA 

771088PRP-NW 4 0.6 NJA 

77 1088PRP-NO05 5 -0.6 NJA 

771 088PRP-NOM 6 0.9 NJA 

771 088PRP-NO07 4 4 9  NIA 

771088PRP-N008 5 -0.6 NIA 

77108BPRP-NO09 6 2.4 N/A 

771 088PRP-NO10 4 0.6 NIA 

771088PRP-NO11 5 -0 6 NIA 

771088PRP-NO12 6 -0.6 NIA 

771088PRP-NO13 4 2.1 N/A 

77 1088PRP-NO14 5 -0.6 NIA 

771088PRP-NO15 6 0.9 NIA 

-_ . _I - _- -- - -- 

~ _ _ _ _  
- 

__ 
-- -- 

- _-- -- - - -- 

Comments: 

Random Removable Surface Activity Data Sheet 

___ I.-- 

- 

_--I_ _- - - - - - 

J -_ 
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Building: 771 - Survey Area: AF I Survey Unit: 771088 

Description: Stairwell #3 

_- __ - 
Random/QC Total Surface Activity Data Sheet 

---_- 
Random Measurement lnst I RCT Net Alpha Net Beta 

. Location Nbr (dpm/lOOcm*) (dpmll OOcrn2) 

771088PRP-NOOl 2 9.7 NIA 

771088PRP-NO02 I 2 
23.6 N/A 

771088QRP-NO02 3 9.1 NIA 

771088PRP-NGQ3 2 -4.3 N/A 

771088PRP-NW 1 2 14.3 NIA 

- 

771 088PRP-NCQ5 2 5.0 NIA 

771088PRP-NO06 I 2 14.3 NIA 

771088PRP-NO07 2 17.6 .W'A 

771088PRP-NGO8 1 2 19.0 N/A 

771 088PRP-N009 2 -4.3 N/A 

771088PRP-NO10 1 2 -2.9 NIA 

771088PRP-NO11 2 0.4 N/A 

771068PRP-NO12 2 23.6 NIA 

771088PRP-NO13 1 2 -1 -0 N/A 

-- - . 
20.7 

771088PRP-NO14 2 

771088QRP-NO14 3 

I 771088PRP-NO15 I 2 1 . 17.6 I NIA 
~~ 

Comments: 

Printed On: 09/09/04 10:41 
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RADIOLOGICAL CLOSEOUT SURVEY F OR THE 771 CLUSTER 

SUrveyAreSM Survey Unit 771068 classifkatim 2 
Building: 771 
Survey Unit Description: S(ainuell1Y3 

T&lFlaxAre~:8sq.m TotalArea:W sqm G r M S ( z e : 2 m r h  

WKVEY-UNIT 771088 - MAP 1 OF 1 I 
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Pre-Demolilion Survey Report, Building 771 AF 
Rocky Flak Environmental Technology Site 

ATTACHMENT E 

Chemical.Data Summaries and SampIe Maps 
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Rocky Flats Environmental Technology Site 

Revision 0, 09/10/04 

DATA QUALITY ASSESSMENT (DQA) 

VERIFICATION & VALIDATION OF RESULTS 
V&V of the data confirm that appropriate quality controls are implemented throughout the sampling and analysis process, and that any 
substandard controls result in qualification or rejection of the data in question. The required quality controls and their implementation 
are summarized in a tabular, checklist format for each category of data - radiological surveys and chemical analyses (specifically 
beryllium). 

DQA criteria and results are provided in a tabular format for each suite of surveys or chemical analyses performed; the radiological 
survey assessment is provided in Table E-1, and beryllium in E-2. A data completeness summary for all: results is given in Table E-3. 
A data completeness summary for the radiological data representing areas greater than 6’ below final grade is provided in Table E-4. 
These areas were characterized per the Building 7711774 Closure Project Characterization Plan for Areas Greater than Sir Feet 
Below Final Grade, dated November 24,2003 (refer to Attachment H). 

AI1 relevant Quality records supporting this report are maintained in the B771 Characterization Project Files. This report will be 
submitted to the CERCLA Administrative Record for permanent storage within 30 days of approval by the Regulators. All 
radiological data are organized into Survey Packages, which correlate to unique Survey Units. Chemical data are organized by RIN 
(Report Identification Number) and are traceable to the sample number and corresponding sample location. 

Survey designs were implemented based on the transuranic limits used as DCGLs in the unrestricted release decision process. AI1 
survey results were evaluated against, and were less than the Transuranic DCGL, (100 dpm/lOOcmz). 

SUMMARY 
In summary, the data presented in this report have been verified and validated relative to the quality requirements and project 
decisions as stated in the original DQOs. All data are useable based on qualifications stated herein and are considered satisfactory 
without qualification. 

Based upon an independent review of the radiological data, it is determined that the original project DQOs satisfied site PDSP 
guidance. However, it should be noted that because portions of the facility exceed the DCGLs and shall be dispositioned as 
radiological waste, the original survey design was modified. When a randomly selected TSA/RSA location landed on a previously 
identified “hot-spot”, the location was moved as close as possible to the original location within the square meter. When this was not 

\ 
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possible, a new random location was selected. All facility contamination levels were below applicable unrestricted release levels, 
except as noted in Tables E-3 and E-4. Minimum survey requirements were met, sampling/survey protocol was performed in 
accordance with applicable procedures, survey units were properly designed and bounded, and instrument performance and calibration 
were within acceptabIe limits. 

. 

Level 1 Isolation Controls have been implemented to prevent the inadvertent introduction of further contamination into the facility. 
On this basis, the B771 AF (1" Floor East Side) meets the RCCP and PDSP DQO criteria with the confidences stated herein. 
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Table E-1 V&V of Radiological Surveys - B771 AF (1st Floor East Side) 

rCCURACY 

'RECISION 

LEPRESENTATIVENESS 

30MPARABILIT.Y 

ZOMPLETENESS 

SENSITIVITY 

, I" I I 
daily source checks 80%<x<120 r l /&y  Performed dailylwithin range. . 

a/, I , ," 
local area background: Field I typically < i'2l/&y i All local &ea backgrounds were within expected Ranges <lo cpm 11 

I .~ I 10 dpm 
125% of real 12100% field duplicate measurements for TSA I N/A 
survey packages 
points 

MARSSIM methodology: Survey Unit statistical NA Random w/ statistical confidence. Some measurement locations 
771074,771075, and 771088 were moved within the contiguous square meter when they landed 

on a previously identified "hot-spot". When thiq was not possible, a 
new random location was generated to replace the original location. 

Survey Maps NA NA Random measurement locations controlledmapped to + I  m. When 
this was not possible, a new random location was generated to 
replace the original location. 

Controlling Documents qualitative NA Refer to the Characterization Package (planning document) for 
(Characterization Pkg; RSPs) fieldkampling procedures (located in Project files); thorough 

documentation of the planning, samplinglanalysis process, and data 
reduction into formats. 
Use of standardized engineering units in the reporting of 
measurement results. 

units of measure dpmflOOcmz NA 

Plan vs. Actual surveys >95% NA 
usable results vs. unusable >95% 
detection limits TSA: 250 all MDAs 2 % DCGL,,. per MARSSIM guidelines. 

dpd100crn2 measures 
RA: s10 
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Table E-2 V&V of Beryllium Results - 3771 AF (1st Floor East Side) 

QUALJTY REQUIREMENTS . .  . .  
. .  

. .  
w 

. .  
.Measure Frequency COMMENTS 

ACCURACY . Calibrations 21 No qualifications significant enough to change projecr decisions, 
Le., classification of Type 3 facilities confirmed for radiological Initial linear calibration 

21 contamination. 
Continuing SO%."/OR<l20% 

LCSiMS -8O%%R<120% 21 No Beryllium results above action level (0.2ug1100cm') or 
Blanks - lab & field CMDL $1 

interference check std (ICP) NA NA I I 

investigative level (0.1 ug/~OOcm~).  

PRECISION Laboratory Control Sample Duplicate 80'h~%R420% 21 
(RPD<ZO%) 

field duplicate all results < RL rl 
REPRESENTATIVENESS COC Qualitative ' NA 

hold timedpreservation Qualitative NA 

Controlling Documents (Plans. Roccdures. Qualitative NA 
maps. etc.) 

COMPARABILITY measurement units ug/100crn2 NA 

COMPLETENESS Plan vs. Actual samples >95% NA 
usable results vs. unusable >%Yo 

SENSITIVITY deiection limits MDL of 
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Table E-3 Data Completeness Summary (Areas within 6' of Final Grade) - B771 AF (1st Floor East Side) 

ANALYTE 

Beryllium 

Beryllium 

Radiological 

BuildIndArea 
N n i t  

B771 AF 
771075 ( I *  
Floor North 
East) 

0771 AF 
771074 (1' 
Floor South 
East) 

B771 AF 
771075 (1" 
Floor North 
East) 

(interior) (interior) 

7 biased 
(interior) (interior) 

175 a TSA 

Random6 ystcmatic) 
and 
175 a Smears 
(175 - 
Random/S>.stematic) 

9 QC TSA 

(175 - 
I75 a TSA 

Random6 ystematic) 
and 
I75 a Smears 

RandomiSystematic) 

(175 - 

(175 - 
~ 

19QCTSA 

IO0 % scanned IO0 % scanned 

Project Decisions 
(Conclusions) & 

Uncertainty 
No beryllium 
contamination found at 
any lorition, all results 
below the regulatory 
limit 

No beryllium 
contamination found at 
any location, all results 
below the regulatory 
limit 

No elevated 
contamination at any 
random location; all 
values below PDS 
unrestricted release 
levels 

No result above action 
level 

All results less than 

Comments 
(RIN, Analytical Method, Qualifications, e tc)  

OSHA ID-125G 

RIN 771-07202004-76-136 IO 142 

No results above action level (0.2ug/100cm2) or investigative level 
(0.1 ug/l Wcm'). 

OSHA ID-125G 

RIN 771-07202004-76-108 to I14 I 

No results above action level (0.2ug/l OOcm') or investigative level 
(0. iug/I Oocm'). 

Transuranic DCGLs 

Random survey locations that landed on previously identified 
"hot-spots" (Le., areas shaded in red on survey unit overview 
maps) were relocated as close to the original location as possible 
within the continguous square-meter. When this was not possible, 
a new random location was selected from a random-number 
generator. No results above DCGLw identified at random 
locations. 
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Project  Decisions 
(Conclusions) & 

Uncertainty 

I Table E-3 Data Completeness Summary (Areas within 6’ of Final Grade) - B771 AF (1st Floor East Side) 

Comments 
(RIN, Analytical Method, Qualifications, etc.) 

BuildinglArea 
/Unit 

DCGLs, except as noted ’ 
in red on survey unlt 
scan map (Att. C) 

B771 AF 
771074 (1” 
Floor South 
East) 

Sample N u m b e r  
Planned 

(Real & QCIA - ,  

89 a TSA 

RandomlSystematic) 
and 
89 a Smears . 

Random’Systematic) 

(89 - 

(89 - 

5 QC TSA 

100% scanned 

Sample N u m b e r  
T a k e n  

(Real & QC ) 

89 (1 TSA 

RandadSystematic) 
and 
89 u Smears 

RandodSystematic) 

(89 - 

(89 - 

5 QCTSA 

100% scanned 

No elevated 
conramination at any 
random location; all 
values below PDS 
unrestricted release 
levels 

No resulf above action 
level 

All results less than 
DCGLs, except as noted 
in red on survey unit 
scan map (Att. B) 

Transuranic DCGLs 

Random survey locations that landed on preyiously identified 
“hot-spots” ( i s . ,  areas shaded in rcd on survey unit overview 
maps) were relocated as close to the original location as possible 
within the continguous square-meter. When this was not possible, 
a new random location was selected from a random-number 
generator. No results above DCGLw identified at random 
locations. 
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Table E-3 Data Completeness Summary (Areas within 6’ of Final Grade) - B771 AF (1st Floor East Side) 

ANALYTE 

Radiological 

BuildindArea 
/Unit. 

B771 AF 
77 1088 
(Stainvell # 3) 

Sample Number 
Planned 

(Real & QC)^ 
15 aTSA 

RandomlSysrematic) 
and 
IS a Smears 
(IS- 
RandomlSystcmatic) 

2 QC TSA 

;15 - 

12% scanned 

Sample Number 
Taken 

(Real & QC ) 
I5 a TSA 
[15- 
RandodS ystematic) 
and 
15 a Smears 

RandodSystematic) 
(15 - 

2 QC TSA 

12% scanned 

Project Decisions 
(Conclusions) & 

Uncertainty 
No elevated 
contamination at any 
random location; all 
values below PDS 
unrestricted release 
levels 

No result above action 
level 

Comments _ *  

(RIN, Analytical Method, Qualifications, etc.) 

Transuranic X G L s  

i 
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I Table E-4 Data Completeness Summary (Areas Greater than 6’ Below Final Grade) - B771 AF (1st Floor East Side) 

k Beryllium 

Bui Id ingl Area 
/Unit 

B771 AF 
(Greater than 6’ 
Below Final 
Grade) 

€3771 AF 
(Greater than 6’ 
Below Final 
Grade) 

Sample Number 
Planned 

(Real & QC)” 
15 Random In-Situ 
Gamma- 
Spectroscopy 

100% Scan with 
Bicron Fidler (Nal) 

See Table E-3 

Sample Number 
Taken 

(Real & QC ) 
15 Random In-Situ 
Gamma- 
Spectroscopy 

See Table E-3 

Project Decisions 
(Conclusions) & 

Uncertainty 
No radiological 
contamination found at 
any location in excess of 
action levels 

No beryllium 
contamination found at 
any location, all results 
below the regulatory 
limit 

Com men ts 
(RIN, Analytical Method, Qualifications, etc.) 

No results above action level of 7 nCi/g (volumetric) or 100 nCi/g 
(surficial) for Am-241 and Pu-239 

No results above action level of 250,000 cpm 

The beryllium swipes presented for sulvey units 771075 and 
771074 were all collected on the floor (horizontal) surfaces. The 
floors are greater than 6’ below final grade. inerefore, the 
beryllium data collected for the respective survey units were 
collected in areas greater than 6’ below final grade. 
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Area AF (I5771 Plutonium Process Area) 
Histo rica I Review 

September 10,2004 
Facility ID: Building 77 1 1 st Floor Area (Survey Area AF) 
Anticipated Facility Type (I ,  2, or 3): 

Survey area AF is part of a Type 3 Facility. 

Physical Description: 

Building 77 I is located in the north-central section of WETS Industrial Area. The building is predominantly constructed 
of reinforced concrete, with some non-production portions of the building constructed of concrete block and fabricated 
metal. The original building was a two-story structure built into the side of a hill with most of the three sides covered by 
earth. The fourth side, facing the north, provides the main entrance to the building. The original building measures 263 
feet (north to south) by 282 feet (east to west) on the ground floor, and 202 feet by 282 feet on the second floor. The 
building is 3 1 feet tall, and there are no outside windows in the main building. The Building 77 1 
Area AF was part of the original building. 

Historical Operations: 

Room 149 had nuny different process over the last 35-40 years, including skull oxide dissolution, solvent extraction, ion 
exchange, incineration, trough dissolution, glove washing, peroxide precipitation, calcination, conversion of green cake 
to PuF4HF; hydrofluroktion, reductions and button break-out, Am processing, feed evaporation, HCL dissolution and 
cation exchange, cascading oxide dissolution, cascading SS&C, crushing and grinding of  ash, Nasb Pump vacuum 
operations, Bingham vacuum operations, and many other plutonium recovery processes. 

Room 114 became the Fast Side Recovery after the 1963/64 Plutonium Recovery expansion. This room had new 
gloveboxes for Am recovery and processing, and gloveboxes for Pu metal dissolution and other miscellaneous 
processing. A new Line 3 was installed for dissolution ofplutonium oxides. Many other new gloveboxes were installed 
during the expansion for ion exchange, Nash vacuum operations, rotary tube calcination, rotary tube hydrofluorination, 
batching, precipitation, feed evaporation, spray dissolution, and Pu tetrafluoride reduction to Pu metal. Room 114B and 
1 12 were the new Reduction and Button Break Out and Control Room areas. 

Room 141 Process Arca. This room was originally w& constructed as a SNM Vault and was later converted to D “House 
Vacuum” pump room. Operational problems with the pumping operations in Room 14 1 resulted in spills of radionuclide 
bearing acidic solution that contaminated the concrete and pedestals. Operation of Room 141 was eventually phased out. 
Subsequent remediation actions to remove the contaminated .concrete resulted in high airborne concentrations of Pu, and 
the room was eventually sealed. Lead shielding existed during the pump operation period, and it is expwcted that acid 
spills may have deposited lead contamination in the concrete structures of the room It is estimated that several grams of 
SNM holp-up were present in the concrete and room structures. 

Rooms 146 and 148 originally had duplicate, remotely operated Chemical Conveyor Lines (Chem Lines), and Room 
147 was the control room. Each of the Chem Lines had Pu nitrate peroxide precipitation, green-cake calcination, green- 
cake hydrofluroination, metal reduction, and button break-out processes. The continuous Chem Line gloveboxes were 
connected on the south end (Room 181) by another continuous glovebodconveyor line. Room 146 (north) later became 
the Plutonium Special Recovery area, with new gloveboxes, tanks and equipment installed. This new equipment allowed 
for special residue dissolution, ion exchange, ‘precipitation, solvent extraction, and other related special recovery 
processes. 

Current Operational Status 

The Building 771 I’ Floor (Area AF) is no longer operational. All major equipmenVpiping and non-load-bearing walls 
have been removed. The structure surfaces have been decontaminated. 

Page 1 of3 



Area AF (B771 Plutonium Process Area) 
Historical Review 

- September 10,2004 - 
Contaminants of Concern 

Asbestos 
The Building 771 1st Floor Area AF was part of the original construction, therefore the presence of ACM was 
suspected. A Certified Building Inspector performed a complete inspection of the area and sampled the suspect 
materials. Asbestos-Containing Material (ACM) was identified in the following materials: 
- 
- drywall joint compound (removed) 
- 

silver-painted flashing (to be removed per the demolition plan) 

mudded fittings on.domestic water and steam condensate piping (removed) 

Beryllium (Be) 
Area AF is not and has never been a beryllium-controlled area. Based'on extensive Be surveys throughout B771 and 
B774, no beryllium contamination is present on building surfaces in Building 771 (refer to B771 and B774 Hazards 
Characterization Report, 77 1 Closure Project). However, beryllium contamination was identified in some process 
equipment (gloveboxes and tanks). 

Lead 
The rcmaining paint in the AF area will not be removed from the substrate. 

Although the AF Area paint was not specifically sampled and evaluated for lead, the samples collected from other areas 
of Building 77 1 are considered representative of the expected lead levels in Area AF. Analysis of 61 paint samples from 
the process areas of the 77 1/774 complex indicates that lead levels are below regulatory limits in paint. 

R C W C E R C L A  Constituents 
Based upon the B771 and B774.Hazards Characterization Report, 771 Closure Project, Revision 0, dated June 12, 
2001, personnel interviews, facility walk-downs, and historical process knowledge (WSRIUWEMS). several portions of 
Area AF previously managed hazardous wastes. Specifically, Room l 8 l A  was a permitted hazardous waste container 
storage units. This unit has been decontaminated (e.g., hydrolazed) in accordance with the 771 Decommissioning 
Operations Plan and has met the "clean closure" decontamination criteria. A visual inspection of the building by 
77 1/774 Industrial Hygiene personnel verified the absence of hazardous waste residuals and/or stains on the 
floor/concrete slab, walls, or ceiling. 
PCBs 
Free-flowing or exposed PCBs have never been used or transferred in Area AF. PCB ballasts in fluorescent light 
fixtures were present throughout the area, and have been removed and disposed of. PCBs may be present in some 
applied.paints. Because additional paint sampling was not performed in Area AF, and because painted surfaces remain 
in the area (cinderblock and concrete walls), any painted debris generated during demolition that is not recycled on-site 
will be disposed of a PCB bulk product waste. 

Radiological Contaminants 
The contaminants of concern for the 771 project, including all areas of Buildings 771 and 774, are transuranic alpha- 
emitting radioisotopes (including Pu-238, Pu-2391240, Pu-242, and Am-24 1). Based on findings documented in 
Radiological Engineering TBD-OO 161, Rev. 0, alpha-only surveys assure that the unrestricted-release l imits for any 
other isotopes that may exist in Building 7711774 will not be exceeded. 



Area AF 

Environmental Restoration Concerns 
UBC sampling performed inside the B771 
action is aniicipated. 

(B771 Plutonium Process Area) 
Historical Review 

September 10,2004 
I 

footprint has been performed. Based on the preliminary results, no remedial 

Additional Information 
None 

References 
(1) B771 and B774 Hazards Characterization Report for the 771 Closure Project, dated June 12,2001, Revision 0. 
(2) Building 7711774 Clusfer CIosure Project Reconnaissance Level Characlerization Report, dated August 8, 1998, 

Revision 2. 

~ 

Further Actions 
Complete the PDS process. 
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Building 771/774 Closure Project 
Characterization Plan For 
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Feet Below Final Grade 
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1 .O INTRODUCTION 
This Characterization Plan identifies the characterization and verification approach for 
portions of Building 771/774 that contain fixed areas of contamination. As stated in the 
771 Closure Project Decommissioning Operations Plan Modification 5 POP),  the 
objective of this characterization plan is to ensure that the nature and extent of 
contamination is adequately defined and that the material that will be left in place is 
consistent with the framework for contaminated soil. The areas that have not been 
decontaminated to the unrestricted release criteria and will remain in place after 
backfilling will be characterized in accordance with this project-specific characterization 
package prepared in accordance with the Decontamination and Decommissioning 
Characterization Protocol and the industrial Area Sampling and Analysis Plan. The slab 
and structure within 0 to 6 feet of the final proposed grade will be decontaminated to the 
unrestricted release criteria and 0 to 3.5 feet will be removcd during demolition. The 
Building 7711774 slab and structure below 6 feet of the final proposed grade will be 
decontaminated to ensure that it will not exceed 7 nCi/g (over depth of volume) and/or 
100 nCi/g (surface). The described characterization methods are based on the Data 
Quality Objectives of the Industrial Area Sampling and Analysis Pian (IASAP)(DOE 
200 1 a). 

2.0 EXISTING CHARACTERIZATION INFORMATION 
The contaminant of concern in Building 77 I /774 is weapons-grade plutonium, which 
consists primarily of Pu-239/240 and Am-241 (which is present as a result of ingrowth 
from the decay of Pu-241). These three isotopes represent over 98% of the total activity 
per gram of WGP. Other incidental radionuclides were utilized for various processes in 
Building 771 and 774, including enriched and depleted uranium, and mixed fission 
products (MFP). However, a review of the in-siru gamma-spectroscopy data did not 
indicate the presence of the associated radioisotopes on structural surfaces (refer to 
Attachment A). 

The locations of the existing random in-situ data were selected per the requirements of 
RSP-09.09, Radiological Characterization of Low Specific Activity Waste by Field 
Sampling and Analysis. This procedure describes a method to calculate conservative 
estimates of material activity concentration based on random sampling and calculation of 
the upper confidence limit (UChs) of the mean conccntration. '@e statistical evaluation 
also assumes a lognormal distribution with the intention of biasing results high to provide 
a high degree of confidence that no transportation or waste acceptance criteria is 
exceeded. However, because many areas exceeding the specified limits have been 
identified through this sampling effort, no statistical evaluations of the existing data set 
will be performed. However, a statistical evaluation will be performed for verification 
sample data, as described in Section 5.0. 

Each characterization unit represented one room or area with similar process histories and 
contamination potential. Building 77 1 was divided into seven areas and fifteen random 
measurements were collected in each unit (with the exception of the Room 182, from 
which five samples were collected due to previously-existing work interferences). 
Additional biased in-situ measurements were collected in Room 148 and in Building 774. 

, 
L 



Ninety (90) paint samples were collected on the second floor of Building 771 as part of 
the Reconnaissance Level Characterization (RLC) effort. Fifteen (1  5) paint samples were 
collected in Room 241 of Building 774 were also collected during RLC. Additional 
biased ZnS measurements were collected in non-process areas of Building 771 as part of 
Phase 2 of 'the UBC characterization effort. Additional paint and zn-situ measurements 
were collected in the Building 771/776 tunnel as part of the hydrolazing waste 
characterization effort. A summary of the type of data collected is presented in Table 1. 

A total of 297 biased and random data points have been collected. Thirty-three (33) of 
the in-situ data points, were collected on structural walls and ceilings. None of these 
structural walkeiling data points exceeded 100 nCi/g at the surface and/or 7 nCi/g 
averaged over the walkeiling depth. Based 011 the in-situ gamma spectroscopy data, the 
average volumetric activity is approximately 9 nCi/g for the slab and 0.03 nCi/g for the 
wallkeiling surfaces, indicating that greater than 99% of the remahing activity exists in 
the slab. 

Floor and wall shots in Old Tank 40 (B774) did indicate contamination in excess of 100 
nCi/g at the surface. Therefore, remediation will be required on the walls as well as the 
slab of Old Tank 40. 

, 
I 

A summary map of the results for the first floor of Building 77 1 and Building 774 is 

771, given that all surface paint sample results were less than 1 nCi/g. 
I presented in Figure 1. No summary map is presented for the second floor of Building 

. 

3.0 POST-REMEDIATION SCANNING (> 6' BELOW FINAL GRADE) 
Following the decontamination of the slab, a 100% scan of the slab surfaces will be 
performed with a qualitative field instrument to verify that all areas in excess of 100 
nCi/g have been remediated. Any area flagged as potentially greater than 100 nCi/g will 
either be remediated or verified to be less than 100 nCi/g with a quantitative instrument 
(i.e., in-situ gamma-spectroscopy or laboratory sample analysis method). 

4.0 VERIFICATION SAMPLING (> 6' BELOW FINAL GRADE) 
Following completion of remediation activities and the collection of biased post- 
remediation data, an additional verification sampling effort will be performed on slab 
surfaces that will remain in-situ 6' below final grade. The objective is to verify with 95% 
confidence that the average slab activity is less than 100 nCi/g (surficial) and 7 nCi/g 
(volumetric) Pu-239 and Am-241, and to provide an estimate of the average remaining 
slab activity. In addition, the data will be evaluated for the presence of other incidental 
radioisotopes, including Radium-226 and Uranium-235, although existing data does not' 
indicate the presence of these isotopes in 771 (refer to Attachment A). The locations of 
the random sample locations will be selected per a simple non-parametric statistical 
method (Sign Test) described in Section 8 3  of the MARSSIM manual (refer to 
Attachment B). Building 771 will be divided into three units, and 774 into one unit (refer 
to Table 3). The number of samples required will be based on standard deviation 

2 



estimates derived from existing data, and verified to be adequate based on actual s.trtndard 
deviations. 

5.0 NON-RADIOLOGICAL CONTAMINANTS 
The non-radiological contaminants of concern, including beryllium (Be), asbestos 
(ACM); poly-chlorinated bi-phenyls (PCBs), RCRA contamjnants. including lead (Pb), 
will be evaluated per existing site requirements for demolition. A discussion of each 
contaminant and path forward is provided below. 

Beryllium will be evaluated per the requirements of the PDSP. Asbestos shalI be 
removed and controlled per the requirements of Colorado Department of Public Health 
and Environment Regulation No. 8, Part B, and OSHA 29 CFR 1926.1 101. PCB-based 
paints shall remain in place and the control measures outlined in the Risk-Based 
Approach memorandum (8EPR-F) shall be implemented during demolition. RCRA 
contaminants, including any RCR4 closures, shall be evaluated per the requirements of 
the B771 DOP. Lead analysis of paint from the process areas of the 771/774 complex 
has revealed lead levels above regulatory limits in only one out of 61 samples taken, and 
the elevated level was only found in the stack exhaust tunnel (on an orange-colored 
sealant) . Additional sampling will be performed in the exhaust tunnel in order to 
determine the path forward. 

6.0 REPORTS 
Upon complction of verification sampling, a final report shall be generated that includes 
the information described below. 

- An overview map delineating decontaminated areas and post-remediation sample 
results 
The individual verification sample results and statistical evaluation (by survey unit) 
The average remaining activity (by survey unit) 
The conclusion for each survey unit 

- 
- 
- 

7.0 MAPS 
The final grade maps are presented in Figure 2. 

8.0 REFERENCES 
DOE, 2001, Industrial Area Sampling and Analysis Plan, Rocky Flats Environmental 
Technology Site, Golden, Colorado, June. 

MAN-l27-PDSP, Pre-Demolition Survey Plan for D&D Facilities, Revision 0, Golden, 
Colorado, April 23,2001. 

PRO-1 564-RSP-09.09, Radiological Chm-cterization of Low Specific Activity Waste by 
Field Sampling and Analysis, Revision 0, Golden, Colorado, 9/26/02. 
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’ Table 1 
Number and Type of Existing Characterization Data 

Media Depth ’ Analyte 
Interval 

Paint Surface Gross a 

I Location I ~ o . o f  Method 

Aloha SDec. 

I 

B77 1/8776 I17  

Concrete 

Paint 

Concrete I k-- 
7 in. (4 Pu-2391240 (” In-Situ Gamma 

Surface Pu-239/240 O) Gamma-Spec. 
Am-24 1 Spec. 

Am-24 1 
In-Situ G~INIM 7 in. ‘2) Pu-2391240 (3) 

Concrete 1 in: 

I r 

Gross a ZnS Detector ( ‘ I  

u I I Am-241 1 spec. I 

I I spec. I Am241 
Paint I Surface I Pu-2391240 I A1phaSpe.c. B77 1 ,  Second 

Floor 
Building774 

90 

11 
15 (‘) 

I I Am-241 I 
Concrete I 7 in. (” I P~-2391240‘~’ 1 In-Situ Gamma 

Concrete 
Paint 

Am-24 I 
1 in. Gross a ZnS Detector ( I )  

Surface Pu-2391240 Alpha Spec. 



Table 2 
Characterization Data Summary and Identlfied Data Gaps 

I Areas Areas Evaluated # Random # Biased Remediation # Locations 
Samples (I) Samples Required? > 100 nCVg 

12) (surface) I 
Rooms 183 through 187 S lab/W al VCe ding 15 9 No 0 

: Rooms 181A, 182,182A Slab/Wall/Ceiling 5 6 No 0 
Former Room 17Os, SlabMralUCeiling 15 5 YES 1 
180s (South end 
former Labs) 

Former Room 150s, 160s Slab/WalVCeiling 15 9 YES 0 

Room 114, 114A, 114B, Slab 15 b YES 2 
(North end former Labs) 

1 12, and Corridor G 
Floors 

Floors 
Room 146, 146A, 146C, Slab 15 0 YES 1 
140s and 147s 

B771 Room 148 Slab 0 5 YES 3 

B771A3776 Tunnel Slab 15 8 YES 2 
8771, Second Floor Slab/WalVCeiling 90 0 No 0 

9 B774 Slab(Wal1 15 (’) 21 YES a 
B77 1 Non-Process Areas Slab 0 5 1 No 0 

L -~ -~~ 
Room l49,149A, and’148 Slab 15 3 1 YES 1 

(1) 

Additional # Locations Data Gaps 
> 7 nCVg Identified? Characterization 

(volumetric) Samples Required 
(3) 

0 No 0 

0 YES 10 
1 NO 0 

0 No 0 

1 No 0 

1 No 0 

1 No 0 

0 No (’) 0 
2 N O  0 
0 No 0 
5 No‘” 0 
0 N O  0 

In-situ g a m  specmscopy performed for all random locations 
Biased locations surveyed via in-situ gamma spectroscopy, ZnS field surveys, and paint sample analysis. 
Does not include post-remediation confirmation samples, or verification samples. 
Collected in Room 241. 
Only biased samples were collected in Rooms 148, and Building 774 Rooms 102, 103 and Old Tank 40. Due to extensive remediation required, no 
additional random samples will be collected as part of the characterization effort. Post-remediation samples and verification samples shall be collected. 



Table 3 

r Verification Survey Building Description Estimated Surface 
Area (m’) Unit ID I 

A 77 1 West Side Process Area 1970 
77 1 East Side Process Area 2815 B. 

C 77 1 ’ Second Floor 1260 
D 774 Rooms 102, 103,241, 1130 

-- 

Old Tank 40 
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EBEFU,INE SERVICES 

RFETS 
SUMMARY KEPORT 

Spectroscopy Date: August 2002 through April, 2003 

Location: RFETS Building 771,774. 

Customer: Chris Lee 

Description: Uran i~m-235(~~~U)  concentrations for floors and walls in B771 and B774 
/ 

Summaly: There is no indication in any of the wall, floor or cciling assays of either B771 or B774 of 
enricbed uranium. In the initial evaluation of these spedra all peaks that were observed were identified. 
No gamma rays for mixed fission products or activation products were detected in any of the assays, Tank 
40 included. 

.235U concentrations in the B771 sample locations were not high enough to indicate anything but natural 
isotopic abundance. All radium-226(**ka) peaks werc consistent with, background levels observed 
rhroughout Building 77 1 and Building 776. 

Previously modeled data indicated that '"U concentrations in B774 were not high enough to indicate 
anything but natural isotopic abundance, with the exception of old Tank 40. It is the only assay location in 
either building where the relationship between the " k a  and the uranium isotopes indicates some form of 
uranium purification. Because the uranium's depth distribution in the concrete is not known, a conclusive 
evaluation of this sample point is not possible with in-situ measurements. Because the 'aRa levels seem to 
be similar to the natural levels, and the u8U appears to be elevated, it  is possible that some depleted uranium . 
exists in the bottom of Tank 40. No other locations in B774 have detectable amounts of =U. Any 
present cannot be distinguished from the naturally occurring %a. 

Detail 
At the request of Building 771 radiological engineering, the spectra collected in B771 were reevaluated for 
the potential presence of ='U. Because it is a naturally occurring isotope, its presence could not be ruled 
out, but because of interference from other naturally occuning isotopes, it could not always be detected. 
Minimum detectable activities (MDA's) were calculated for 235U. 

Viilues for "'U in this report are higher than those actually piesent. It's most abundant ganinu line co;ild no! 
be resolved from the gamma line for naturally occurring 22%a. The most abundant peak for *"U at 185.74 
keV was used because it still provided a lower MDA than the second most abundant peak, which did not 
have interference from nearby peaks. In most cases, radium's daughter roduct, lead-214, was used to 
indicate the samples in which interference from 2%a caused estimates 0 f ~ k J  to be affected by more than 
50%. A separate column in the repoft was added to indicate when ?Ra dominated the region of interest 
used to calculate the MDA. No attempt was-mde to adjust the estimate in an effort to minimize the 
number of assumptions used in these calculations. The high values were still reported for conservatism. 



AssurnptionsDeviations: All contamination was modeled as existing in a thin layer Just under the paint to 
provide a worst-case scenario. If the contaminant had been modeled as existing throughout the concrete 
slab, the M D A ' s  would have been significantly lower. 

I'  

Analyst: /@ d Date: 9bpy . 

Reviewer: s/s/aJ* 
CC: ES files 





Figure 1 
Characterization Data Summary 
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Buildinq 771 First Floor Ceilinq Final Grade 
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77 1 Second Floor Final Grade Line 
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Random In-Situ Measurements for Area AF 
(Survey Unit B) 



Eulldlng 771 1st Flwr &ea S r m q s  

WAF Am241 
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Bullding 771 Floor Surveys 

m Eslmaled 
Avarags Pu- Estmted Average SNAP Am241 Tola1 MphJ 

SNAP Am241 Actlvlly Pu-2391240 Concsnlrstlon Aslumed Assumad 1391140 Slab Pu.Za&'Z4*Arn.241 
Acllvily Conconlrltlon ActIvIIy (Am241IPu- Total Alpha Contamlnation TOW ACdvlly Slab Aclivily 

Detect? O a k t a r  SmclNrn Commntnlion M DA Conccnlrmtlon 239n40) m OA Depth fhlchnass Concentration ConcenlraUon 

8771 F h l  Floor AF I 1 0  

8 7 7 1  Ftst F l m  AF I 2  

' 

- . . . - -. . ._ - . . _  
8771 FistFloor I A F I 1  

I 
Y 133-TN404BBA 
Y 133-TN4048BA 
Y 13STN404BBA 
Y 133-TN40488A 

FIIe ID (ncllg) (nCUg1 (nCW (nCllg) (nciigl  (Inches) (Inches) (nCllg) (nCilgJ 
7.44€+00 8.51€+60 1.45E-01 0.06 7.00 6.38E-02 7.29E-02 05040404 1.07E+OO 

05040407 2.77E-01 1.83E-02 1.93Ec00 2 . 2 0 E W  1.51E-01 0.06 7.00 1.65E-02 1.89E-02 
05040408 1.44E41 1.60E-02 1.00E+00 ' 1.14€+00 1.32E-01 0.06 7.00 8.58E-03 9.81 E-03 
05040409 330E*OO 1.89E-02 2.29E+Ol 2.62E-1 1 1.56E-01 0.06 7.00 1.97E-01 2.25E-01 

1.76E-02 

NOTES: 

1. Specaii sctivly VIIUUS for each isotope are taken from TBD-OW76. 'Activlir for Isotope$ of Concern In Weapons PUonium as 8 Function of Time'. for 34 year old plulonium. 

2. DMerentlsl peak analysla h d b l e d  contamination could be as deep as 3 Inches. Survey poht modeleu accordlngiy. 



Building 771 1st Floor Area AF Surveys 
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Surface Scan (Fidler) Maps for Area AF 
(Survey Unit B) 
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Estimated Grams of WGP Remaining in Area AF 



Area AF Random In- 
Situ Gamma 

Result for Pu- 
2391240 and Am, 

mean - 1.08E-0 
4.95E-0 

stdev - 

Estimated Grams WGP Remaining 
Area AF 


